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(54) ixmozm PAB I 

(57) [^ttl 

[gftS] FAB I^U^Tf-H*Jt<iFAB lie 

[«ifc¥8] *%BB<i. KJ&fcftFAB l#V^7 
f-h*l3«J:l^FAB I (RNA) 13 

fc, SJfe. 0Utf*fflli^£i£^6*:tf>ol5FAB 

i onmimzm^-t -s . fab ic*h-& 

Ty^^-^htJitX^aS. Mi.***??* any* 
xmkm*r(M.-t httniitfmt LX0>*tit>0>m. 
ffl. =3r£>t/fc:Ti±£fctt£FAB I &&E3riJ:fc«fcl*K 

tfiimZffl^-tZ. $4>tc*fc. FAB Ifrn-h'-T 



<2 

1 

ismmi (a) si?ii#^2<or5yKi-2 5 6«- 

i: iKr < 1 1> 7 0 tt £ *tT£ jK 'J * 7 P*?- 

F. 

( b ) ( a ) <o*y jt ? f fcfflffiwcfcs^y * 

(c) (a) ifcte (b) <nxvZ9\sis*Y<ryytt;< 
i¥A»*>®tR£it*: 1 Jfc»-£*r LT3:£ JMfctfy * ? 10 
[fS*JS2] ;*y*?P:*-^F#DNAT*>&fit#JBl 
II8*JI3] jKy*?^:*?-F#RNAT&£It^l 
[I8*JS4 ] ffifll#^ 1 tz^£ix^J* ? U*:tf- F 1 ~7 
[fS*JS5 ] 8tf«8#2£^$n*:T 5 ygSWl£3- 

f-ts jf ? i^^rf- f *w lx 2 leao?* y * 

?U*f-F. 20 

s-s x y f 3- f?- ssrfcJi 2 fEifco* y * 7 

U**F. 

[f&#JS7 ] ( a ) NC I M BSI£#^4 0 7 7 1 

c DNAti O^SiiSffitfifcafctfy^^F 
£ 3- H-TS^y * 7 F fcil«3:< t i> 7 0%<7>m 

-ttfr#*-*sKU * 7 F\ 

(b) (a) <0JKyjr?^:*^Ffc«««-C**5Ky* 

(c) (a) ifcli (b) <0,1?y^^l^^f-K^=5r< 30 
fctl 5SS5:WL-C=0:&^y3f^U7|-f-H*»^^:SSf 

F. 

[fS*JS8] IS^«2tcie«<ODNA$-*t-C'5:S^ 

[is^jsi o] ±iaDNAt«t03-H$ix«.^y^r 
xwr+pamittm. 40 

s it ;*y^r^F£#e«-r£«Wfi<7>S8ii:fr 
[ ib#js 1 2 j ffi?is^ 2 *>r $ j m 1 — 2 5 6 1 

< 1 1 7 0%ffi-X'S>ZT$. yKffi^SrWLT^r&.-Ky 
^Tf-F. 

[IS*iai3] E?fl#^2fc:^3ft*TSy|J3S?il£W 

u-csr^^y^r^-F. 50 
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[ts^ai 4 1 tff^jg 1 2{zms$L<r>xv+<.7+v£.m- 
imxmi 6] fab 1 tr&gk-r&fmmmum 

[f^Jgl 7] -ifK7fKi3-WDNA^i{|: 

(c*£. 4:xt'tfTt$*y^r?-F£?6JE£ii-£.ri:fc; 
J:0J6SWS!J*^y^Tf-H?rS^-rSia^«l 6ie 

m. 

Lizi&8.0>mV}mx-f>~>x, i&Ky*vr*-F£3-F 

l 2 <ox» K<o#?£tcov ^T^erf S b *><?>=5: 

[ff««2 1 ] mzmi 2«^y^r^Ffcr«r^L. -e- 
ittiJB^ffi-c^ y ^rf - f i&^ati ( 
+/vzm&L'ftt>'m2.&.mm£-?z>{><r)X'hh) 

int$m2 2 1 ni?LSfc:*jtt4 ^st^mmnmxh 

C££g^a>&lfc»^&0£-»-#3rFAB I iArJi-eo 

•o-C* m&TtemtftLX. FAB I77^^hi 
^(i-f-cog&a^n-F-rSilfe^iri^t, FAB I 
* tz\i*<7>y *7?* V F £ tzimnZJ ^t'.-KT'^? 
•*SCfcfciJ:0, %M&§ZimL, 1ri#ZJmL$it 

x. mm*im$^ffim-z>zkfrh*ch-}im. 
ab i^y^^v-^Fi^i-ecu&^n-FSti.s 

^AS^W«^!t«»T<5o-C . ffl&i- FAB I ^f'J 7 9 
$T3-Ft. ^S-r^DNA^L-C^rSISFAB I 

*y pi ^ u^-f- f i^tt-e^*'^ 3- f s*i.s ^ wn-^ 



(3 

3 

[000 1 ] 

siry^rf-Kcor:/— xhfcitfr^r/xxK 

miit. ftttrpAB I j fcffcSii*. x^7<oa 

7^Fab I xy /P- AC P 1//?^- WJ 
[0002] 

[ ee*<osa5*j x vmwim 1 1 5 1 -r &aus i 

a*. IgflfiK^^^-Hf (fas) *tit><nmm& 

on**. wn.$mtixvm& 20 

§ ith «•« . 1 * fcte 2 y 17+ 

f£SK5?KJ:9jWK$ix£. iHirS*$J:lflffi?UB*> 

a. 

[00 0 3] Fab I (JSlttttE n v M fc Df tf *Ut ) 

© (ACP) vy99—*£ U*—7=7—t>. (199 
U— J (J.Biol. Chea. ) . 269. 54 93-54 9 

6 > t LT«irr z> . 

[00 04] IgJi<8-^rbr>'/U-ACP>'^^ 

—Vizi. 9Jtt&£fu 7o-^-ACP^7tf;P-c 

oAi:|&£$ii:& (FabH. ^^--fc'III ) . <e<0 
f&OiSfl-C. 7D-;l--ACPIl jfcg«T5'rt'-AC 
Ptffi^-^/lS (FabBiiJOTabF. 
9— fe*I*5±tm) . 40 
[0005] 3§£-«M NAD 
PH-{(ciftt)3-^h7y/l'-ACPl/^^-fe' ( F 

a bG) te±£^hxX7VWB7cTfcS. /3 - 

b Ho^y7^-ACPft H7-tf (FabAifc 

2-xy-^;p-ACP*<Uiaisn, 4-ffitiNADH-ffi 

1?exy-f/W-ACPU^^— tr (Fab I ) t= «fc 0 
T. I*JQ(*/WS M/l'-ACP ( 1 6C) tfWm* 50 
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ft. f^tl^ :?;U3. A^ttWS M/W-A 
C P£* F a b I £ 7 4 - Y^y 9 fflW"f StfSfctih*^ 
il& (b-.X4>. (1 996). r^>_^.^-^. 
ys'-fjfo^/l/- -JrSXh'J— j (J.Biol. Che«.) . 2 
71. 1833-1836).^T, Fab 114. 

[000 6] Wb<7>T~9\t. Xi^x'Jhr • 3'J (E. 
coli) fcUi2«C0Xy''f/k-ACPW'y^^— 
L. — ^liNADPH«cffttT*0. flfcfifteNADHttc 

ffl£*>£>{i. NADPH«a^tt»^JcBtf-SliQWi%m 
$*r?:*i£>-f. Fab ItfXv-x'JbT • 3'J(E.col 
i) *»£>l^£*l7tD|— «xy-( /UAC P fe'T' 
(b— (1995). r S^*— "MW • ■ 
*Ui?ti)\s ■r^^hV — J (J.Biol. Chea. ) . 2 

70. 26 538-26542. A— (19 

9 4). r ij^— i-iu ■ *7 ■ sU *n*Stiil> • y S x 

hU— j (J.Biol.Che..) . 269. 5493-549 
6) . 

[0007] -JTV ^ U ^tji*^**. flgJWK. 
iJitX'J^^S (LPS) <7Xk-&iSi*m.mL. tfil. 
z.tibnit&bniffi&mMtfF a b I Xt> Z>Zbi> 

i?*»ofe. Wjtifi/5X>'N'--Xr-^>. (19 8 4) fx 
^-^n- Xr^S'^/l' ^SXb'J-J (J. Me 
d.Che«). 27 94 7-9 5 3tCj:&g|^(*:2 b 1 8 
«. K i = 0.2 5 'J * )V*H-fh F a b I <7)|^|g^W 
ffl^WTft hZt tfhfr-y ft (^-y=y~t> . (199 
4). ry + -t^ ■ • /W^nj;*^ • ^Sxh 

»J — J (J. Biol. Chen. ) . 269. 5493-549 

v ywmwntmimte. jMxmm<zmi$tix^z> 

)V -^rSXhy-j (J.Hed.Chei. ) 19 84 2 
7. 947-9 5 3 ; TW-y^ yy£>. tT9-?-7 
r/t'A • XXv'Xr J (Acta PharB Suecica) . 1971 
8 3 77 ; ^-^i^. ^I1f|5253 39l 8 

;t"^-t5t'-j (J.Antimirob.Oienother. ) 198 
7 20 37-4 5). 

[0008] -sfefrttStfEFab [^SfttiXv-i 

ybr • 3y(E.coii)Tfl5^$n. ir/^*^ - to 

<Ay<7A (Salmonella typhinuriua) 4*WFab 

VT^fitV •ym&Vii'*:*? • f'f 7 <A'J'>A(S. typ 
hi«uriui)*»<i>£0Fab I iatS^Sr^tfT^X S 
lyi'JkT • ^'^(E.coliXCiiV^T^'rir^'JVBltt 
$r#^-L ( yyt-yyxdf-^. (1989). r^>_ 
■f-iP • *y • ^fl/3foy- j (J.Bacteriol. ) . 1 

71. 6555-6565). Fab I tfi?T*f#V 



5 

[0009] S'Tlfjtf'J JtttF a b I i3J&3©tt 

m$&mft'c<r>i&&£jm®3kftiz±M rntzzt iz* 

5 Fab wmmmfflfrChZtzft. Fab 

(/*-:/5-4>. (1994). * V*—1rlV • *7 • 
)^-i~^Xii/f)iV • ^SXh U — J (J.Biol. Chen.) . 2 
69, 5493-5496) . HBgTgt&Sft*: F a 

ititx^xUhT • 3U(B.coli)*<0l3l$iT.S. 

[OOlOlFab Hi. ^5 A&ttSS+fc:. X^x 
UfcT- 3 , J(E.coli)*}J:tflJ-n' ; E*5 •f-J7M'J 
»7A(S.typhi«uriu«) Fab I ®T9 8%Ol^— tt (;* 
— ^5— (1992), rj?^— J^x*^ 

• V^nA^Oi*''— j (J.Gen. Microbiol. )138,2093 
-2100) %btfteZ.iLt><r)9>W&tiS:XP^ : £7 < /V 

X • A >-7)V3UVM (H. influenzae) F ab I0t7 

5%O|^Hx£3rLT0&#$*VO^. *SflBOX^7 
^ an y/rX • T^l^X (S.aureus) FAB I (4. V 
4 nA^-rll^A • VK/lrfUz/X (M. tuberculosis) 

3/*? X l> Ttt* I n h At 54 %tf>SfcHx 
£ijrf. X^xUtT • 3U(E.coli)Fab I (4. :/ 
^•yiofr • i-TX (Brassica napus) (WS) 4 tV 
-KCPUy?9~ «ffcJ43 4%<7)H-Hx. 5 7%<7)« 

;5rX • T^U^X(S.aureus)FAB Ik*7t3 4%tfD 
i^-tt. 5 7%<0£feUx£^L*:. *&$JOF 
AB It4. Xv-xUhT- 3U(E.coli)fct42 527* 
5 y r>X44 %<9|3J-tt . 6 4 %<9S<£M* £ W 

■T.* c t tfiSfufc. 1&m<r> fab i J4. qta 
JS2,4-yX/>f /P- M»*A v 9-*t t OR- 
tt(4 2 7 ®<Htt<44 8%-C*>&..<roiffi?L 

Sffil§Ktt4. **l.*<£TO&fuX V >f )U- C o A<7)/9 

mzms-L. im^t uNADH-cimNADPH 
fab lomtRWfflw^iis^^rflgttA^s. AaMSc 

v .FAB I eoffl WflWi . 3Stt^Cu4«J^iHttffil 

[0011] ^ags^t^-fk^ora^te^t LT 

mtuFAsnmrnttfexrv- 

fttm?. 0UJ4FAB l#^M§*VCV>&. *fc±E 
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[0012] 

mizfafr-tX . #&BJ|<DBttl4. «lc. 01 tc^£ft*: 
TSVBffi^J [ffiM#^2] fcJ:tXnHo^W^©. 01 
iJflJ/x'JtT- 3'J(E.coli)Fab Iiy-^^-A 

cpw^ ~4f*j J: tXHoie<o t, woBttnr $ s mtFl 
®<offl(^ttfc«t O^rfflF AB I fc LTRJg$iub4C!i 

[00 13] S4>i^ *«BHOSO<OBb<«4. FAB I 
^BE^fl [E5d##2] fettWCFAB 

[0014] ^minMcrmtz&t L^tmii. e?»i# 

^2<or$y^25«i*/<:<4'e<o77^^h. 

^X(S.aureus)WCUH2 9A*<^TjiFAB I 

y\-^a-CJ)S. *^BHWC:<!0®«fc:J:6fc. NC I MB 
SI6»^4 077 1tC-^4^SX^7^n3./^X • T 
•>1^»>X (Staphylococcus aureus) WC U H 2 9^tCi 

[00 1 5] *m&Z<?)Bmz£hb. diRNA. c 
DNA. ^VADNA^tfFAB I . mzx?7 4 O 

ny^xFAB I Srn-h'fS^ftiKK^HP^igftS 
[0016] *%HB^>c<0li5«tc <k& k . MWttP 

ab i tfoZixhx?? < aay^xism(omm^ , j . 
FmfizZM&m. nsumtr^ii&m^z^m'k 

[00 17]*»§Wliit, FAB IjKU*0- 

(W. S^e^rtJSijS ) . mYfcHJSSS (W. ^i^xT 
ffl. iEJK^BSflS) . CNS@% (01. £iIS 

ffl) . DK®& (0<. IR^rife. ^Kife. ftRffc. ISrtife. 

50 Ife (0!. ad^Aife. Wrttii^/aHIISiS. h^>- y^ 
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7 

•y trAm*iz1ttt&m&t&&t:n*-t & Z b (c i Ste 
ffi£#tr. m&(?>i&8Uz®mZti&Z FAB I^ys. 

K *ift«-rs c: b Tf> z . 
[0018] *5S«!B<0$ £fc«i|tf)®fiU;:«l: * i: , 

tcii, fab 1 3a^os&fc#^**te«firBc 

J:"5 3-H$ixSFAB \XV'<~r+VV>$mH l b 

[0019] *m*r)m<7>mm** mrnnxv^y* 

«<0»*LV^«cWC«> ?g±(C*JltSFAB IfBS 
0kftT'CtHiMme>F A B I 3- * * W** K 

tfH3i££>F ab i # y vwmmirmtfimzti 

[0020] *«BgoS0oB Wtcfc h b » fStcBHfc, £ 

[0021] *&ty(Ociv>m&<rm=F<?>1&£ UvSflcM 
lz£&b. *FCt»Wz* FAB I ?KU^T^H*7tli 

FAB I 3-FmRNA£8MK-f£3fc££9fflJST- 
(OFAB I %S£f?ffiU H^TIl^fiJtFAB 1 

Slfe£i&KU FAB I jtfc^tCfcttSSlfK^&fc 40 
FAB I.-KU^Tf-Hi^li^'J^^U-Ji-f-KSrS^- 

[0022] x&weyznmmtiZvi&ommnmTo 

TO3 6(Ctf£UMIMft'Cf*. FAB iw<r+Y 
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& LVtAffcWtt*. fiifcttFAB I {CRILTitiJg-iMfl? 

[00 23] *JM^M*)J|ttt(cJ:&fc. FAB IT 
r/^Xh#g{££il£. »*LV^T^xhJc{iFAB 

^*fc{i»£tt4m:tS£U FAB lf5i«iSg£3l 

FAB IJHfifcliFAB IJStt^^^AU-^ 

-bmwm-t&zb&x*) . fab i 

[0024] *f8HJJtf>£ ^fc:SIIOSiai(^tS i: .FAB 
xhtli. FAB I -eti^li 

FAB I^tt^trlS^-rS^ -FAB IglSWS 
^i^tiSSOFAB Ig|^*e§:$-6l#ti}-r^i:{iU 
^/S. *iUV>r^^^-Xh(C(i. FAB It 
*S^i^«ffl5f^ffl-ri.«rtfclJ:0. FAB Itf>-$& 

SifetiFAB icolg»3»ilS-iaWf-4^*^iFA 

B l<7>%Mt:fa.±Thfr?-W$>?>. FAB l£0$<?>tC 

^tcSiL^TV^rf-^Mi. FAB ilHgiStt 
[0025] *#feBHWSfI<0©«T«. 4 yt* haUBJfi. 
t=«$-3*t6FAB I/if'J^^P-^f-HiJtfiFAB 

±^«ctC*JV%TFAB I^U^T^-H^^$-«i-. & 

TJiE^(C*5ttS*att«:±»$-<i-& F A B I XV) -X 

[0026] *%^offi<oBW. wssl. m&tiiitmm 
it. TU<r>^mmfrt±im%izb^xtew&*t><?>b 

[0027] ffliiittBfl 

[0028] wmmx-mmzixxm, 
it. mztmmmni5£V£%t$j:VMa : f-mmm* 



(6 

9 

st*. *ii?ti r^tt^j Hit/ rffis^ffl^j 
t. toi-V r FAB Ife^tt^j tJjrtX tfab I 

SB* U F£*tl/C nffiZWCb 0 < .1 *U± 
*SOIfiU>) . *fcU*WH*M? , J*crf-l««r*ti 

[0 0 2 9] IS^tt4HN±*fc, ajSS£Mfflq9EL%k*t> 

[ 0 0 3 0 ] #«Btt<D*&£\ AMWfctt. l/xg<0T 
5X5 HiftttDNA79/^yht, M2.0/( 1 <OR 
«K««W2|ttt^>»«TjTWW-&. HUMS 

fflCDNA77^>'hJ|ittt&iW^, l&Stt 
teli5~5 0/ig<0DNA£. 2 0~2 5 0#<a<0»* 

[0031] iisrii 3 7to» i imbim 

[0032] rjtfisxu* y h J tt. HRfe*!^?**- 

[00 3 3] m&x.uxyn±* xtry-A^kt 
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1 0 

f&Ofif&D N AJgffii fcli^ ^--C^±«JBay J Art 
[0034] rjS^fflJB j ftgrfc !l 5T ^ KB 

x>h v-z&vMi&zmmx'fiZ . 

[00 35] 33£?TC'*a4>*lT^& r (^— ttj 4fctt 

r S«ttj te. KHJfc*fcJ:9Sltf££itS2o<Dtf'.;^ 

rf-FBe?fli*t±2o«0.-KU * ? U*f-FKHR8*>fl8fli 
Fifctt2o<W.J ^ ? Vfflilfflcry&WfflmtiEfO 

* 

• ^U^-jLy— - /<4 ^Oy-j (Coiputationa 
1 Molecular Biology) . PX?, A.M. IS. *?X7 

19 88. ry^^n^ejL— V^: >"7*— ^ 
T->< • T>-H • y/A - TDxx^7 j (Bioconp 

uting: Inforaatics and Genone Projects). XSX. 
D.W.S. r^fS7^-7^, ^3^, 19 
9 3. ra>-fjL— ' T-TVzsA *7 - i<— 9*7 

• 7 s — 9 J (Computer Analysis of Sequence Dat 

a), /t— m, a.m. jsj:iwy:7-r>\ 

94. r^^r^ x ^x • r^US^x >fy • ^u-^jl 

^ — • +Dy-j (Sequence Analysis in Molecula 
r Biology). 7t> ■ <N"f Vyx . G. . T^rx5 y ^ 
1 987. t>ilX r$/~^i> x 5/x - r^U 
v'X • *T*7 4 V— j (Sequence Analysis Priner), 
7X37, M. iJiVfyxlia-, J-». M Xh 7 
^ W - ^1^-3—^. 19 9 1) ♦ 2OC0^ 

^Dy — j (Sequence Analysis in Molecular Biolog 

y). 7*>- • ^ >^*x. G.. T^r^S 7? • Tl/ 
X. 1987. rs^^iJrx^X - T-fUS/X • T9>f 
^—j (Sequence Analysis Primer) . ^'J7X37, 
M. WVfflTxya-, J.S. M Xb7?hy-7 
l/X, 199K SiWJ-Va. 

H.fcitfl^yTvy. D.. SI AM 
*7 - 777^f H • 7Xj (J.Applied Math.). 4 8 : 
107 3 (1 988) ) . 2ffi^JrS^)R-tt*^i»(K 

tPJ 7 77y, D. . S I AM r . . r 

r^^f H - 7Xj (J.Applied Math.). 48 : 107 3 

( 1 988) tcga*$^t>co*>*>^*<. *tlt>izmj£ 
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1 1 

J.t>. ( 1 984) Tjr;7W ~;9 ■ Tz/ yX- 
OV—i-J (Nucleic Acids Research) 12(1) : 38 
7) s BLASTP. BLASTNiJil^FASTA 
(T?-.x-/K S.F. (1990) r^-^ io 
• if? • *U4f.a.7— • )M Jj-O^— j (J.Molec.Bio 
I.), 2 15:403) W$>&i)K Zti^m^tlh 

[00 36] r&MZtlX^&j b\±. *cr>8m?)£& 
<rm&frh r AlWfcj f =Sr*»*>. ^tc 

[0037] mt\f . ^KJl^fc'SilStfy * ? 
3 .1 i: . ^y^I^f-KWBLTig*. 

[oo38j Lxttiammk. tmxv 

nut. mL\m±iiztinhm®gmm. n 30 

Tffe<o.-Ky*?u*?-K, PUJfDNAict&^tSiift 

B"lf£D N AI4. -e<x^>^e^tc^.v^'$*i4^®i^± 

sKyjr^I^sM-HftJttfslfU^rf-HI*. flilfttHfi* 40 

[00 39] ^^y-yayjli. 2fl*fcii**U*L 
•fSTo-teXfcf&U 2 *«DNA-Cfc 50 
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ir*. 7-fy-^3^a«iiS^»-cti/g»rc*)0. 74 
If -is 3 h 3/H4gidl£il^v-.3.7 > /H34lX# 

T • 7*7 h 'J — • (MOLECULA 
R CLONING. A LABORATORY MANUAL) . ^2JR. 

• xry >^ - yc- • h y— • ri/x. 

• X7U^ • /\— /<— — jz.— 3— ^ (198 
9 ) *S4tf"?-T?-X<i>. 1 4 6H (I^T'^lffl^nT 

[0040] r*U:f3t*p**K.<lM*fc»r) j 14. 
JttSWB^sKU7^l'3hf-HtflW. «T<01§I4. 1*& 

3jEiJtf42*«[y*^^L'5j-f-H v RNA : DNAA^f 
7 V v H*J J:tf 2*« D N A %1&tZ k t> f> 0 . 
[004 1 ] y ^ L-jJ-f- H . 0Uff I2N8DNA 

ro-y^yrfjf^u^H<4. ^^w^S. fi^Utfa 

f-H«, -r^b>o«a«i.DNA-<s^aa5*jj:ixiijB 

[0042] -fh^lSD N A(4. HMW(C145 ' 
«BarL-C1#4»*L*. HStfc5!-y=fJC^^^-Hco 
5* 5KSSH4. -^RtCifflmDNA^HWmfcilSffl^fL 

sdna'j ^— trjrfflv 7>f y-^ g ysiste «t & y 

[0043] fl&dJftsrU ^"7 ^ l/^fh'(03' *4g 

t4. -jRtrifiaib Hodf wps^wl. y^y— fef, 0>r 

(4T4 D N A y ^— fe'<0^FttTT\ S'JO* U ^ ? 

f-H. Wx*fsa<o^-y^^u3r^H<o5' v>mtv 

S4at=. ^^)KJia4. BfS=5:^f. 7Wy-^3Vmr 
[0044] T7-7X S H j <4. ^fl^*<^V> 
^{4a^C^r. 

[0045] ^mm^m^^tix i >s aj»7-7x $ h 
i4. miissn. &&mmx-4&)iz\^mx't>&i)\ *. 



(8 

1 3 

[004 61 fjIfUjt^l^sr-f-H (fflSO»*I) J u. — 

y y ? u*?- f £ fcii* y r £^ y #7 ? 

M"?-F£fc*U **i&{ilMg»RNAk KliDN 
Ai^{i«»RNA<,t<«DNA-Cft , 5#*. ttb 

witr. zzximztix^&xvzru**)* 

DNA, l*i^li2*aRNA. *J«fct*l**JJ:tf2 10 

4RNA, 1 #«sfc JttiJ: 0 -HR 
A<j£{i2#&. i^{43^«. *fctil#i>J:tf2#& 
««<o»£BrC*> 9f#*DN Afc-J:t/RNA^tr>W 

[0047] jDiT. #mmx'mmztix\,*i>#v * 

? I"**- Ftt. RNAi^ttDNAifeJiRNAfcJ:^ 
DNA*)pitfr££tr3*«»«£S£'t£. f5I2Lfc« 

&. 3a^i^fg«<0$Hf<0— ott. ^<<0^-^Urf 

[0048] *wmgximztix^z. tawztv 

JbiE<ODNAirt:liR.NA£££-r&. Ay 

? #- >im%&* fzittntenm&x'imztiti d n 

AifcteRNAfc. ±£-C}£*&*VCV*£fc£6tf> r ^ 

3-trDNAifciiRNAJi. 2£!La^tfCirv5:v\#, 30 
6. 

[00 4 9] DNAfcit^RNAtC^L-rJi. ^ft=&tC 

x.e>tix\>*z>i>?>b-r&. zzx'&mztix^&xv z 

9\siST~ Y<T>m\t . sKU'jC ? HO-e o Lfc-fk^ 

iw>d n At> xifRKAnttmfmmz&s-th . 

[0050] *a)«mrcffiffl$^t^5 racy 40 

f j ti» rieo* y h £t & . # u 

») Bares* ->(cts£$ to 2 «*^«-tnijLhor s / 

xmmztix\*i>. zzx-mmztix^ztti*). z<r> 
mi, —mz ^mnx-mta^Ti' f , * y ^r^- f 
tj.t^y^-fcLTWfti.'Ctv^Jiffl. Mtxtc— 
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7** { fiPit LX^Z> Jkf&cnwti £ mitt h . 

[0051] *yo**KfcL 2 o^sr 5 ;mt lt 
-«wcs;£ii& 20T5 smimoT 5 / c t 

-■Ky^rf-Htcfev^T, &f&ru*?^ msmyu-tv 
^yyaxxf^<nmmm. mftzmmftx'j!&a<?><t 
tmmmmizji *)&m*im?> tnt^-h . .^y^r 

[0052] *H^3Ky^rf- K£#£L.#6BBnlg!to 

>\s?4 f»^j£. mr^^mcomfS.. 
fl:, ^v-^/w^^/Hb, ^y^v-zHk. gpit 

A:, ^RNAW^fcrJis^w^s^rsysKt 

[oo53] ms.<^mi. untrntziimnztixii 

fmcm^^nzmmiz^m isttx^h. m^a^o 
tt£-~tm%&m. 3 -sunt, femas. «l 

Ka^f^;i^fl^J:iXADP-'J < if>'/kfkkro^T»i, <J 
h^^f-A'— • TyV - ■ To^?t-^ — 

Xj (PROTEINS-STRUCTUREAND MOLECULAR PROPERTIES) x 

^2JR. T.E. ^MhV. W.H. 7'J-7y- 

F • (19 9 3) £!fi©$*t 

• ■ yXs (P0STTRANSLAT I0NAL C0VALENT 

MODIFICATION OF PROTEIMS)*. *WX&9y>*?Wfe 

Hi : mmti jivi-mj . 1-121, b.c. i^^yv 

ym. 7*f5 "/? • ri/X. - 3.-3—7 (198 
3) . if>f 7^— 4> ( 1 9 90) . r^ty-yX ->fy. 
iyf-ftDy-j (Meth.EnzyK)l.) 182 : 6 2 6- 
646Jo<tl^7 y^>'^, ( 1 9 9 2 ) Protei n Synthe 
sis: PosttranslationalModi f ications and Aging. 
rrwi/X • ^-r • if • =~x.—3—9 ■ 7*fS- • =t 
y • <r>(xyx j (Ann.M.Y.Acad.Sci.) 6 6 3:48- 
6 2*«*S. 
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[0 0 54] &m<DZbTt>*). tfclMcotti*) . ^ 
[0055] ^Tf- H Ay ? tf-y, T S yiKaSffci 10 

txr s j t ttt* /p** S'/pjfcsgfcS-o . y tr* h 

flfc£«fc£. jKU - H TO T 5 y * fc fcbfr it*** S'/l' 

y ^r?- hot 5 y *sssStt. »B*fN 5 ;p 

^f-sr-vr**. ^rf - h <rmim&m>* . nh 2 - 

ti, ^f&^W^Soyf-^-^WfcJ^y?-*- 

>w*r 5 y*as£itfleo€8B£30 Lfcto-c* 
s. 

[0056] HtC&£>ft&l£flWi, *tltf^ 

i^\^X^21\htwimmkX'2>hZ.btl t $>^. fi* 

ttSIMIiottfifc J:l/«5B»i. m±ifflaaffllR^»tg^ 
tiJttfcify^T*- FT 5 yM^£#&'4-*tnft2'*'T 
Mz£*)&fe2tl&. mx-K. £<tat>tlX^Z)iZ?> 30 
Tii, /'Ja^flili, £<o*d\ *ffllitl£, Milf 
xyjijhr- ay<E.eoll)?t*frjMi&v\ «-»t. 
^'J3 S//HbMJHtfft4«^. sKy^T*- FfcNMBB 

[0057] n^^T^mmt, m^o^y^r?- f 
Mtstot-rs. *fc. 0f^i?y^rf-Hi^<^) 

SfcCl-VCfcL jtfy^Tf-FOilli. ±IBO|glifc££ 

x „ ^tcm±i«ffflatct5v%*c^r y * ? i^^^- h SriBKSi*- 40 

S<Ii:lwJ: 9£-l£Siifc*y *W KCWJ t>OSr 

as-*-*. 

[00 58] r^^faftj « v ^DNAj&tttUfilSrtffll 
lc#A$ix*:fc $ . MB0<Jb£tt£D N Ate* O^fOS 

£ffij£^6l^<*DNA*tCilB*&*ttT^£ 

AJi. xtfy-Aift4L 0UfcfT7X5 'FT«t^$itt# 
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iiLTJfilfflflBlcJ: WtlfcWvCv^ t>o-c*>£.r i:# 

[0059] ~KV%9 H t. £r<i# O^y-f- Ho 
}t 9 KiJfcfcfetfy Yb\tWih #02? V 

h t tilt* y ^-r* v-xtbh. z. osmc-co^i 

[0 060] ( i ) fflwrTisyxtfvzrisXi-)* 

tc. &mmt>ti.X^&t:tb. isyrl>>A&£tf$m 
oo? 9 F&Ml*±iMlz.&mizmi&LX*i 0 . ^ 

[0 06 1] milC^ZtlX^&b&D. 1 gmin*9\' 

vmmv&msy-i uyhxw&z. . 

^r^- hots y Bas^^s . ^ <r>? 9 
xiE^fltcJ: 0 3— H$n.s^y<7-f- Htcti^tr s y 

[0062] (2) ^OUyrUy^V^T^Vbii 

t*tLX^ht&>. V'7Tl'yXt5jLV : $m?)?7l'* J f- 

1^— t'*S. ^i>«klfU7r^>'X^y'<T^H(i, 

T5yKE^ioi^i-e*ua±os«4. nm. x 

[0063] 

TV^fcCi^jiFAB I^y^Tf-HJ3j:^-Ky 

^^l^^Ht=W-r^t>OT*S. #C -7 

>f3A'?f !i7 (InhA), 4)\sX ■ 4y7)V> 

xy -fe*(H. influenzae) » .7y"/i/ij • (Brassica 
napus) (IKS) X/'fA-ACPI//??- fc'*>£>OF 
ab I iS.tl/X^xybT - 3'J(E.coli)Fab 

1 fy'*?&bcDT$s®mFmmit.b\,'>?!!jLX'vm 

occus aureus) OfflS FAB I afis^^ y ^7*^- H i3 
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[0064] *&M&. #£02 [E*>J#^ 1 ] J: IX 
0 1 [ K£J#^ 2 ] iZ*tl?tUFiZtltz ? 9 Hfc 
itXTS/KSI^SrW-r^FAB I.fcitfNCIM 
Bgffc*#4 077 lfcfcff&FAB 

-Vtf>DNAj fcScT£) £BS-f 01 
WFAB I DNA$:E£lfc5£-rS£*:KJ:D®&*l*: 

#^2] **:I402 [Efl#-*H ] OKflfSKc^F-Btf* 

[0065] sKU^^Ushf-H 
#IS«$!tf>-<S«K J: 2. t . m 1 [iE5«##2 ] 
*X*:T$>>Kffi?il£irr£FAB IsKy"O^F£3 

[0066] zziz&mztitetim, m*.im2 imm 

fab i^u^r-f-h'*3-H-rs2fc%B8#yjr^^ 

8;. PUff i&ftttftfc UTJ^^7 4 03 y^X • 7*>7P 
»>X (Staphylococcus aureus) WC UH 2 9fflJB£JflV* 
T«Bli*»<oyyADNA^^O-^y^&^S:fflV> 

§*ufesf?y FWL x^7^nr? vXrx - r»7 

l^»7X (Staphylococcus aureus) WC U H 2 9 A>£>f8# 

[00 67] ^ieSflfc^O-ylCfcHT FAB I£ 
3- K-T* y y A D N AOE#lfll5g£ L^IS****^ fc 

1] lcip3*iTt**. W±, «S£*H 1 S# < *«72 7.9 
9 k D a?&&tt2 5 6TS y&BS<7>*>7\-?®£r3 

V/N'^^CO^TtJC^xftr • r7U(E.coli)Fa b 

2]OFAB 1 14. lyt'jtr • 3 y (E.col i)xy 
^KACP)l/m-tf(Fab I).>UX7 
o y r-§ltAft#-^P 2 9 1 3 2C075 SttS&Mtteta 
4 4 <fctXfcl6 4 %Ojg<GH± . 

[0068] *^HBO^l>3f ^Usff-Htt. RNA. W 
£tirmRNA*»ff9|**:(±DNA, 094. (f. ^O-r:^ 

0*a*^4r£fcJ:9^$ft6cDNAfcJ;tfyyAD 
NA<OJB©-CA0t#S. DNA(4. 2*®*^(41*ffl 
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[0069] W*TWka— h"$-&BrsNfcE?iK4. 
5d^to^UJf^U*f-H-C*0#. F«HHk 

tt(asfi) <?>mmtLx. 01 [ew**2] wdna 

<0;K U **7f- K £ 3— h"TS . 
[0 070101 [E#l#^2] <0/-K'J'<7 , f-H*3— 

io F*-**w5i^y*?u*?- fichu JiMft-c^jsa&tf 

^•t^*>=5:V^t,ftS*<. fif!)it«NS^^5'i5«l: 

tf) . y^V-Alg^-. mRNA3cStt)ft^fcl*JV^'C& 

3<i^fcrRR^$#t&*>»fCf4'5:V^) iUDlK^^BS^-na; 

ssa»^y^.7-^-H<7)Bi^flaii?ii*<fcy#s*<. ^n*> 

-e*ifc:J:oT»^^y^f-H^»184S«^*. * 

30 §-cfto. -en<5>^<j4HfJE$tttv^. y 

>"y^>. (1989) ryn^-f ^^.^-7-.^ 
3-#-/P- T^Jr-rS— • if-fxyx • XT--?- 3. 

t-ffvH • • *y ■ T* % )iti (Proc.Natl.A 

cad.Sci..USA)8 6 : 82 1 -8 2 4 CfBt&Sftt V^|> 



(1984) (Cell) 3 7 : 7 6 7 Jcj: 9?8££ 

40 ^h-rtcffi^-r«.. 

[ 0 0 7 1 ] mZLtcZtlZ* h £ . ;£BJtffl»T'<$ffl$ 

2] u^^iutrsyBSiJfli&w-r^x^^ <dh 7 * 

XFAB I *3-H't*B5>It'*OsKy^^l'*f-H 

agMwti^i^mHm («i.jfsa^ai<x^7r- 

J?AE?i]. ffl«i.i^»4«UEfc:J:y+BT$fi.Tv^ 
^) Ht<Bf^'(l:*J«t^/i^:(4^Ni^^bE?(ISr^' 
50 ^SiUDfS«fc^t^T^-tr^y^^U^h'S: 
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[00 72] 3££#H«$fct. mi CSW#^2]<0g| 

mztitiTS. ymsM^^t 1^017+ Y<r>-75?* 

yh. Mimt5±tffimi*Z3-V-?&±MbKOZ?i' 
*+Y<w$mzm^-h%><7>xht. X0*9\'*+Y<r> 

[0 0 7 3] Z(T)&temL$Zmcn*PtZtt. 29^*+* 

bim%&3mtfi*>i>. mm. x^ttinfrntza.. i 

[0074] z<7>Aizmi,*mi<omzfif* uistta 
mm.<r>7 v9*yY*^—Y-**>*vz9 \s*+ k a* 

[00 7 5] Zt>lZZ(D)&£mL&£&&L\,*W** F 

■?hXV?9i'*+Yxb*). ztiMtmi i&ffltt 

$MH» iHSffl, 5-10, 1-5. 1-3, 2. 1 30 
FAB Iomtfci^ttS-eS^t^rv^ 

Lm:»iLv^ii, mmwmx$>t. &S5tc#*u> 

<D«U S»i£#*>5:V>E!i [ffi»"l#^-2] WSyBSffi 

[0076] *ftw<?>i* t>iz&& L\,^M#m&. m i 
[smm^2 ] nis$ii7ir s smwtt-rb fab 40 

i /-k 17+ YZ^-Y-tzx*) 9 9u*+ Yt'y% 

<bi>7 0%n-<r>X*)Z9U*+Y. fcitf-hietf'J 

^7 -f CJ3 • T*>1^*?^. (Staphylococcus aureu 

s) D N AtCfc *)^—Y^tl{> FAB I TKU^Tf- K£ 

im*iststfv * 9 YtiXifztiizwmfrzhh 

YXhh. Zcry&iZH^X . ±M<n{><r>b'>%< b h 9 50 
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o%B— w^rfF^tffiK. <r#t&<o#fcr 

i&£#m:#iU*. $<otc, 4*Sr<i:<>9 5%<Dt<0 
<0+Tfc^< <> 9 7%<D*fr£-##J??(Clff* L< . £ 
*i£tf>+-C*»il«fr< i: t> 9 8%fc «fcl*4"&-< i: 1 9 9% 
Oi8^*^tC0* L< . $ ^tC«^< 1 1 9 9%tf)l§ 

[0077] S&fcr. £^jftteHW»fc#4U>J«Wf| 

14. H2 ismmm ] <oDNAtcj:03-H$<ts^ 

fi-t&tfV 17+ H £ 3- H-fS U * 9 1**+ YX*$> 
[0078] *lfeHH«, J^E^t^-f r>J^ 

•c±ie^u >f ^ i^*^- h fc>vf r-f x-r ^ 9 
ux+YtzmtzbcDThh. z.zx-&mzixx^&. 

1 9 5 %i$ <fct/i?i L < ii^< 1 1 9 7 %^>fflKtt* J 
ftS^icO^N-f 7 094 -If- >- a y#?f *>ftS £ i: 

[ 0 0 7 9 ] *%ffi<0^U if ? IX Z 

zxztytzmtztix^&tzzizjiht. mti£±M& 

Xffit2tlX^2>*9m#>)Z9ls*+Y$:^ RNA, 
c D N A*J il^y/A D N AffiCO/ W /'J^-fe'-yg 

>-ro-^i: LT (sEffl-T S C ^ J; 0 . FAB I £3 
- K-f-*^£ft cDNAtJ ±t;j-7i?n- 
il, FAB Iitte^fc^H^JSffilttSr^r-rSfflJOiS 
fiTWc D N KHiJff ; J»9u->tii$m%1X%& . 

±tero-xii-HRtc^<fct> 1 5ss*wr*. » 

*t<l±. Jtfexo-Xtt. ^<tt>3 0igS5:^ 
i^=5:<fct5 01gaS:^Wf&. <f tcjlff * Ll>7o 

[ o o s o ] mtii , fab i mfcrnft^fcrnm 

7Z£l8 l Zit&A9 0--y9lz£')]mZ1\n&. & 

*Vzf*9l'*+Yt:m^&Ztlz£')* cDNA, y 
y AD N A i Jttim R N ACOy -i 7 7 U —^^9 U — — 
9-f 7=7 V-<r>Z<F>tftft\Z.7u-71fi>^ 7 

[0081 ] *%m<r)*V?9\s*+Yii±VW<7 

ZbizmiZtiX\^bZ*>lzJ:&b* WM. 1ftth 

wmbLximztinh. mm&^ 1 (vm.m*t>m®2 

tltl&nW^ 3 ti XV 4* tltt* 0*Z9\s*+Y T£ 
ttimx V?9 H S: . *^HBStc^© 
tcfc ttS P C R7 5 4 -7- LT ®m-tZ Z b tc«fc 0 s 



* 
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mKW£2ti-c^hA*&frtfik&2tim&. *Jt*% 3 5 u. s.c. 1 1 2&<oTr^Rs*t& 



[00821 *y*?l':**>F(i. rtflft^'W-Ht ^-SfiSfctfmiSrv*. 

anr S S ZtdttlfrX^i/ltMTS. *Jfcli«J»sK [ 0 0 8 8 ] jK'J^Tf- H 

y^r^-Ffcrfc^-crtSB (PUfcf. j£»JB©#«»<o;i? $^tc*$fcHJB±. Hi [S^j»#2] cotesersyiS! 
y<rf-F®£W-f£i:#) r$/ire£>£5j?y*v7*f- w n*^hWLt%&toF ab iafy^rf-Fwaw- *t> 

<r>9 >/*7n<rmftt:®£lz L*& . 4 >b'*-Cli— * WBiK U^7*f - F R t£WWIfc;fcfc{iiStt£#8rLT 

iUnr 5 yBHi. MBRBRtCfc Ofifc V**4?y^r?-F**lW-*. -f *;b*>. SMtffcfcL 7* 

[0 0 83] io£fctt*ftJ,;Lh<07MaK^cii*£$*t y^rf-F*4*W»&ro^.^'C^K«-ft'M-«. 

tit; y ^rf- f o js&yg®£ *rr & rnmt? ywst i o o 8 9 j *»w>sf?y F«t, *uju.4?>j 17 

-«tc. fffiflHm*7*a?>'/'C?Jtfc*tf;ft.«. [0 09 0101 [Efll#^2] *>;t?y^7-*F<079 

[0 0841 OTte. *9MKfcl?>;x?l'*f»PI*. *00-F. RWfttfcfiMKflctiU ( i ) 

BS^sis-^jfi-rsrn-b-y^y^siB^i^sn t^ia ( i i > ifl*£(2**ifeU:*>r$ 

6, 5t^K?fl*5«l:lXloiJti±-entUicoroE^|*W 30 y&31g#g&g££-tft»tf). ifctit ( i i i > MM? 

[00851 -&mm M*3*ixir** i^rti ( i v > iunr s yeara 

X;$>7 < D3 7*X • TV\"?X (Staphylococcus aure JKWfyW*- F. ffliUfftSi^^^mfcfcWtS* 

us)WCUH 2 9ft££tf : SiH!jUL 1 9 9 5*F9fl 1 Ht^^Ti- FOffl§3£^$ftSEmrt:liTu*y/* 

AB 2 1RY, X3Th7>F<Ofy3t^- 31/? .X^F, SI&fe&J:tf3NKttfcL ;WH*fflgi=*$ft-*:l*J 

'<7r-VT ■ US-r-xF (NC 1MB) tcWK£*U N 

CIM Bgf£##4 0 7 7 1 *«ft-^§ft7t. F A B I 40 [00911 KOAtit^WiCifi UV^ft«£0< 

?a-ygm!to&, &mm*t>. tmztuzrv- ism, mi iw$m^2] k^^fab i^ts 

[0086] Sf£$ti>i«^{i. FAB 1 DN «£. SSi*J5j:^77^yh. MtXtcMffi^^^ v 

A^OttTft 0 . Sl£l^ rNCIMB40771jfc F<0^8. S^tiitXmai*^*^. St&fc LT. <^ 

^wt^n^:. ^fts^wstc^ins^y^^i/^ <o^rat*%HB^tcjSFitv^«cm. fab i 

7 v F<os?ij4D«tt/'e^j:0 3-F$ii&-i?y^r7 < - f ora/KE^JSrwrs^y^Tf-F. -e*i^><7>^ % 

[00871 ^<0SI£ti. *3f^l2£ ±<o&£WSi£c7) [ o 0 9 2 1 Lv>5fSlc«. igsr s y BTg^tc J: 



^ - T^l/^X (Staphylococcus aureus) iSfE^^StSS 
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k LT mux**)!*. flgitearsyKA 1 a. Val. 

Leufcitn 1 e«0«t»T<0:5W>g». tKn^H' 
gBSSerfcJ:i;Thr(OiSS«i, itt^SAspii 
«fct/G I utf)£8l. KJISAs ntJitXG I n®W 
E&. <S&ttgyiLy sfcitfArgW3fl&yfctfC7f# 

coo93 1 $ t>tzz<o&.tzmLmizff* lv^)«. a 

®. 5~10. 1~5. 1~3. 2. I4*:tt 

orators yB3SSaW--r*ssi. ££4fcttttJn# 

ab i^u^r^-KcorsyKE^^-rs^. £ 
gu*. vmmi£V799xvh. mftz?99x>h 

k**$rv\ 4fc. £OjAtcntft(ziSF< U I^S 

[E$W^2 ] or $ y mm*tth y *cr?- ft 

[ 0 0 9 4 ] *3ftB8<0;K U *VT*- H tJ «fc IfcK y i? 9 
* Ftt* #4 L < fct#JIB0irC80t3tU 4 L < tiff 
«CflNI3*iTVi&. *fS3l«0tfy / *7*f-KMt. E^l* 
^ 2 <0jK U H ( U ^Tf - H ) Mtf fcffi 
JW*2«WfU^7'f-H4:^*< k i> 8 0%tf>ffi-ttfc 
«fctf$ 4> 4 b < liK#J#-f 2 U ^rf - H k iWr 
<k<>9 0%<9SHKtt: (3&C8F4L<tt^$:<kk9 
0%ON-tt) . 36K*F4L<ttKM*92«>2|f!J''<. 

rf - k fc^«ar< k 1 9 5 %oa«tt < j: y »4 l < up 

t 3 0 T 5 y KtJ 4>£#4 t < t±i^=5r < k t 5 0 
[0095] *$m<r>y79*>h£tili.-mMi. * 

^mim^M* V?9 H<7)^fi£tcfi^$ii# 
6. 

[0096] 

4£. *&W<0£OS^#4UvlMmctt. FAB 

/srsy&srw-r sfab \(r>7 99*vYtiZ.vm 

1 [S^I#^ 2 ] WFAB I <0£»fc J:lXg|3*#07 

[00 97] z<?>&tzmL. 77^yni b?^<of 
ab \xv^T*v&£vz<nten*wmmto0>T 

$ y KE?!l?>£g?-ro$r < -St k £ < ^ tXt> h T § / 
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[0098] 15127 =?9*V h(i. r^g^-cSAL 
tf. fc&«F4 U^*«li» FAB I75^yh» 

r s Lizmmri'ti x -xv *<y+ 

jK y «v+ ]*f*i£.is&ti&*%fflF a b i acyv*- 
SE$n^s««o— csro^^i/y^hti. fab i 

20 [0099] n£.$f2.L^7^9*>hli. TS^Kl 
-20. 21-40, 41-60. 61-80. 81- 
100. 101-120. 121-140. 141-1 
60. 161-180. 1 8 1 -200. 2 0 1 -22 
0. 221-240. 24 1 -.2 5 6(CJ: 9 3— 

[0 100] S<?>C«f{cif4L^77^^htc<i. m 

1 3-*«|2 5. #3 2~#>3 9, *<Jl 1 2~*«Jl 2 5. 
30 #J1 5 6— Wl 9 6*>J:IX»«J2 3 1~#>2 5 2Sr#tfX 
i^x'JbT • 3'; f ab icO^^T'y^hKfflPIWar® 

^^BB^fcrJfiLv^^^VhtcJi. F 
AB I^5t««JI^J!^S**<*-&. ifeas^^^ 

^f«i. 121 [E5H#-^2] (?)T$.smtmt:?i-tZF 
A B I ^ V *zr+ V £ tt±Ztit><7>$£:m £ tzimmte 

(•r=5:<5^. aaXL^ffitt. 4*li# 



40 — ?li^;U^^/U5fe««r-^0«^)2ai^«l*O 

S 7 9 ^ y V l> W&m? 9 9* V h <rM 4 L v ^ 
AfMTCAO. ^«WC77^>'h^+tt^:ff* 

KTJ&6. 

[ 0 1 0 1 ] 4fc. ^mm^OMTtFl L^Oti. 

fab i<ofliitm^ti«flgfl < rtfitsriftai:-rs7 7 

50 0!tWt. FAB IOT/^r-^^tJit^T/U^r 



( 
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-6-&XJ0&«ttt ( r T/l-7r««j ) . 
htJitP^-^-^-hjafcSeS ( r^-^igj^j ) ^ 

7- Vti£X/7-y&iSm& ( ) „ n>f 

mm. *mm. $mmM&nxvmmxm.mt 

[0 102] Z0))!t.{,zmLX#t.L\*7 1 57'*yh1iZ 

it. mmnim. mtistmnz^^ntim&^ieti fa 

— #8. #26— #34. #39-#6 1. »7 0-« 

8 0. »9 5~»1 0 7. #1 2 7-#13 9. #1 6 
2—$) 1 7 3Hit/ft2 0 7-**>2 2 0£«fc OHJfcSft 

TSyit^^afc-rS. 3*>lC. 8S#9-#13. ft 

1 9— #2 5. #6 2-#6 9. #85~#9 5. #1 
4 1 — 5 6. #1 7 3— #1 8 8. #2 2 0— #2 

2 6. #2 3 2-#2 4 0fcJ:DB5£$*U>®«te. * 

- h«w**t» ztizmmzimt -t 

i. SS#80-#85. #1 08~#1 1 2. 

#1 2 0-*>l 2 5. #1 7 8~«1 8 3fc«fctf#l 9 

8- #2 0 3(Cfc9B5&5;ft*1i«Stt. *->H»S£# 

#8 5. #1 0 5-#l 10. #1 2 0-#l 2 5. ft 
1 3 8-#14 3. #14 5-H$1 5 3. #1 7 5— # 
180. ft I 87 —ft I 9 2iJ<fclX#2 4 0-#2 4 5 

srsyKffljSi&^at-r*. 88S#9~#i4. #2 

0-Htt36. #86-#98. #1 1 5~#1 29. ft 
13 8— #1 5 2. #16 1-#1 7 9. #18 5— # 
19 5. #2 2 6— #24 0. #2 4 9~#2 5 6tr«t 

4>fc. «yS#2~#8. #1 4~ftl9. #3 6~#8 

6. 98-sW115.fil30-i»138 > »152- 
#16 1. #18 0~#18 6. #2 0 6-#2 2 6fc 

±tf#2 3 9~#2 4 9fcJ;9BJ££*i.£S«li. 81* 
ttTSyKSr^gli:^. Hi«20-^40. 
#43— #62. #72~#93. #1 02-Hfcl 1 

7. #1 28— #1 40. #1 80"-#22 0iJ,i:t*tf) 
2 2 8-^2 4 0tcJ:Offl^$ns»i*ti. T/l^rB 

U #1-#1 0. #2 7-#5 0. #6 0-*>7 2. 
^97^1 10. ft I 5 8— #1 9 1 . #2 0 8— # 
2 2 0*i«fctf#2 4 0~#2 5 2(Cj: 9B£$ft£»g# 

SSttflte-fft. $4>£. &S#38-58. #7 7- 
#89. #98— #1 14. #1 3 0— #142. #1 

9 0— #2 04. #2 0 8— #2 3 0. *J«tlX#2 3 4 

—ft2 4 6 izX 0 SjeSfttfRtAi. TORtt^-frtrfc 

#i4,nsr$yKsai^fai:-r*. «£#3 4-tt 
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62. #98-H&l 1 2ii«i:t/#2 0 6— #2 2 2fcJ: 

$!8S#3-#9. #14-^20. #25 
—#3 3. #3 8~#6 0. #6 5— #88. #9 8— 
#114. #12 0~#1 2 4. #1 3 0— #14 0. 
#178— #185. #1 95— #228*iJ:tX#23 

6-#2 4 7\zx oa^$n&M«tt. mKimmm: 

m%mmt. msxmtztixm 

bis*). *»vt#^y^7'*-i<i«i(z*±*iftft*»*fc: 

S. ZWl94r?7?1Ull1&tLXm r #J <nmt. £ 

«#tc7 5 ^ > btm LxmsiT^^tu^mm^-t 

[0 1 03 J 36fc*F*LvifKttt2, FAB I coftStt 
FAB iojkfdtj. £8j^*fcttffl!co«e£ 

20 U^7*f-H. 0Ufcrx^x»JfcT • =7U(E.coli)X>M 
/P (ACP) tf. Fab I iSr^tt. Si [ffi 

7??*>hit. m». mzukiz&^x&igtii&tite 

{ 0 1 0 4 J #HBH(i£*:. »ftc. inBfc07 7^ ^ h 

[ o i o 5 1 k#9—* maEWiia. ish 

[0106] m±*ajfiT«. ae^x^fitcj: o^>; 

•f-btmzmAZti&z. *ttt><r>m<7)Kv jt7is*+ 

50 bit. «l4tT«A. l^^#Ai^4*fWB^U^^U 
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ioio7] -t^h^mta . * ? nut. m w^tfiajK. p h& t'it. sms 

fcgr£Stt#£. <?*-ffif»»i. B*ifr0#«fc:J:9 F<D38Efc:38Uti<0-C*>£. 

IS±«BJfi^lcSSA$it^. -tittz. 7*5X5 H<^^ [0111] m>X^mc^i<-99-ifi. *SM»KU 

?^Bl©kw*g&«c4Hc:fctt£DNAt LT^ASft xty- h&tWA yPxlS^??-. 

h'3&«ia±+fcaiA$<iff&. "v?*-**"? 4 novels xjkw. Btxty-A. *¥Af&»\ KH$&fe«cj£ 

m^mxztm. mxztuzv't >uxit$m#tz.&n x. «i.jfsv4o. ^-r^/ux. t^jv^iv 

S. WE^^-Ut. *ffl)S / W)DNAiJ 4tfRNA#A [0112] JSMS&D NAKW4. ^«<t^»IT^M<0 

tc@^&&fcJ&ffiici9. Jtcyjr^i'jr^ie. #£b< *B^v»"«i*»fc:J:9^^-+ A J»A$*L#*. — *t 

ttDNAfcl/C*a&4H£$A$ft#S. 4fcs 7r-y OS9IS^DNAKMtt« lS*fc(4**U;lfc.?>$(l 

tX^©»Afcra^S^«aJSc»fc:J:0fJAi^«SIS'7-f MHU DNAU^4f»Jflv^TMRl7 

[oi 08] ft£A(cnu ^^-^-c-ffiL^ 30 3S^^-*<8ig-r&ofcia^^ri£{i. mi<?mm 

JSfCfflV^tlitOT^S. HRfcr, OTE^^-HU (1989) r: EKa7- • ?D--y^. 7* • 5* 

»*?ls**-KeMttUff* J: 3(CtS^S 9 h U- • ^-aTVWj (MOLECULAR CLONING, A LAB0RA 

n^m±T<^Ktc:^i&=5:^X#ffl$ll»<S««:^0. )S TORY MANUAL) „ !$2*S ( a-* H • X7'J >^ • /v-/< 

33: F 5 i'XfftfiBl 1 ^ «±^0#Ai^tc:m±(-J: 9 - • 9*9 h U— - 7^, • X7'J - m 

Ji^^~i«c^J:9e»&$ii&. [0 113] 56^^^-^tJtt&DNAK?i|{i. mi. 

[0109] Z.<r)^,zm\,bh^ L\^VmZ\*. < tfmRNAi?5:^tSrDt-?-^tf. iSS^: 

-O+T-^fcrWi LWHOJ4, J§f££sg^fcr$-&83*iia L7nt-^-, x>>x Dtr-a'Jlac, t 

mtti^to£if$&mmmiz£*)mi£.mLx rptJit^tacro*-^-. sv4 0*j«afcj:^ 



( 
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tzmikto ±v&± a h yizmmttbA u g $-£t* . 

[0 1151 flt3gfett. *BE£^Kf*J.J:tf3££ 

[oil 6] mmi£Tfi&m<7?-i±. -m^sm 
[0117] ^mmm^m^mizsSMt^ix^mm^ 

^S2tiit/x^Hr^7Sf 9«B!a. iftMS.. «i 

[01181$ MzgfflMi. *JftB^iife, i -ottz 

flltflfASti*:^:??-. WxIfT^XS KifcfcfM 
"CJ$A$*i1#*>. Z<?)£lzmL*>&&*L\,^fm? 

it. mm*uz hiz. mtiimnzmmLnhJaoizm 
[oil 9i mmztix^i>fr(?>'<*??-£mtLxm 

*»£>A#W5rpQE70. pQE6 Ofcil/pQE- 
hagescript's.:??— . Bluescript/S.?;?— v pNH8 
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A. pNH16a. pNH18A„ pNH46A. t>J: 
7 r— V ^T*>£> A^fiSfrptnc 99a. P KK22 
3-3. PKK233-3. PDR540. pRIT5 

V^af^pWLNEO. p SV2CAT, pO 
G4 4. pXTltiit^pSG. ti£V7Y— V^T** 
£»A¥*Tfi£5:pSVK3. pBPV. pMSGtiilXp 

[0 120] /ot-^-SiSli. 
20 ATj ) IS^{2^O^^-«:fflV%-CBtS<0iafe^ 

? ^-A^ix-rs k . CAT«tt<ofS£*<!*j%§*u «r 

*xl±gUI^ATt^C«J:D8KfJ$*tf§£. ZcvsmzM 

*l6 20tf>>*?*-tt, pKK2 3 2-8i3J:lXpCM 

-<f»rc* < s y x-r-mttzm^xmi&<?>tmtz 

[01211 ^MlcJ:«iKU^^p9rf-H«J:tfiKU 
(4. Ij/x'JtT- 3U(E.coli) l ac Ifc«tt/l ac 

gptrnt-^-, ^PR.PL/Dt- ^— a 

«tl^ t r p TO*- ? -*<J5 S . 
[ 0 1 2 2 1 Cetera LTa^=5rSMa®^4i«9ro^ 
— tCML CMVHDB§St'o ; &— ^— . HSVf 5v 
y^ff-tfrDt-^-. *JK8fcJ:y r fiafflSV4 0ra 

tf70X^I>!r^W ( TRSVj ) (07ot-^-, . 

[0123] m^mmx<7)^Mizm^^ 

^±^O<^^-<0SAi5J:lXTg±tc:i3 

}t±iBiS£W-r£i<o-c*>s. m±«B]ia<i. ©^ki^ 
50 %ia». m£im^mm&tzi*Twzm±vi>mm. m 
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[0124] m±mm^<ommiff)mA^ y yw.mv 
■f y?, mm\. mmttumnmuzi *)ft*>nm 

-h'X^(1986) K_y 7 ^.>v 7 x->(y- 

• /U *Uis- j (BASIC METHODS IN MOLE 
CULAR BIOLOGY). Uttf^M.flV'y^h. (1989) 
f^U^x.? — • 7U——>7^ T ■ h 'J— • -7 

—ATiUi (MOLECULAR CLONING. A LABORATORY MANUA 
L). ^2JR (3— /H* • X7'jy/ • • 

h »J — • a— ;H< • xryy? • /\— /<— . ~ 

[0125] «±«B8atfc(t^.lS^9^fSfflW^'effl 

ommmm, tm&tzimnmmiz&wxmiz 

?-\*^Jx-7lV»,?l>^ (1989) r*I^#jL9- 
• 9U——y?^ T • 7*7 Ml — ■ (MOL 
ECULAR CLONING. A LABORATORY MANUAL). £I2J£ (3— 
tVY- • *S? • M—A— • ^tf? Ml— • 

3— /!✓ H • X7*U • / v— ./ "C— „ -=.*-3— ? ) £f£ 
ftZtlX^t. 

[o 1 26] «gi;i»9*<??-ii. imm 

If. mz. 3-^x^^'J-tUy^^-Hf ( rpG 
Kj ) . aif. IHt^7r^-l:iJj:t;*y3 7? 
^^^«3- F**iifiS^fclJl8»S*ifcfc*>*«J& 
6. af«ST1IKr?-;!r-iCtt. Xyi'JtT- 3U(E.c 

oi nnTyieisV ym&Mfc^tiXVx fyjna-yfi 

X ■ -tUt*>'a:(S.cerevisiae)Otrp lifife^^S . 

[0127] m^mm^^x v^zr?- h 

£3— Kt*DNA«Ofi?li. ^^^-AjiyAy^- 

*£tt£iS#>6#Jfl#**. ^y\V*r-<?>mzlt. bp 
10 0—27 0-C«S«e^i^f^«fc:MS-rS S V 4 0 x 
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[0128] jtfgmXV U*+ Mi. ^SKfjcotf 

y^Tf- Ktf>H4I«i§Ii£iI£3- H-ts cor. HR 

$*ts J: a izwmffizm^x^rf-wz&Azti 
h . /-ku * 9 nut. ig^Hiifigs^'j *v-ais 

10 £. y*V-At&£9JfiWi, JB8S*i&#y*Wf-l*«0 
8lR£§8&£^£AUG£**L-t 5'-Cfc&. HRtc. 

m*&3 h ^ „ ii^ a u G-dr&i h mnmMH o teii#£ 

U^V-AtS^SlIfl*5J:tXia46AUGf§I^?Str 
ifc. -HRfc. ^U^rf-FagSftcaiRf|tit3h'>' 

^i^iE^«a«o 3 • muzmmz&w.*i\x . 

[0129] miZiifi:?w<7m*:'^m#(r»l~-X 
20 tint. Zixk<Qi'y-)-M*#V'<~r<f-}*£.b~>X\*\*i 
[0 130] sKU^yf-HI*. ««9BSS. mt\m.is7 

30 0. 0 »* . fsiemi. jKu^r^-K 

Wffl^^S^ory>-*^op«««Sr#tf. «itf. 

EP-A-O 4 64 5 33 (;$-t-*1S*lJSittfB2 0 4 
586 9) (i. ^S^n7yy^<7)^ffilS<7>«^^: 

^ ^/ *?mtz& ft & f c ss^ii , zvimx'cnm 

(EP-A0232262#i) . flS*. ffl 

m{mntmtLxiiim2ti&i%&x'f>&. m<irm%. 
50 -el*. \i\i-5<7>Ty9 3—xv : km'fct htzvxrymxu 
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?yj*?m. 0UtfshIL-5£Fc&#£gte$-£rt:. 
D. ^* yh*>. (1995) • *7 • * 

l^^jt7— • 3 ^"—d/ h > J (Journal of Molecular 
Recognition). 8&. 5 2 - 5 8*5«ttfK. 
t> ( 1 9 9 5 ) r-^f . j^—jvp . ^t* . AM^-Oi;* 
^SXMJ-j (The Journal of Biological Choi 
stry). 2 7 0t, 16*. 9459~9471I# 

m. 

[0131] ^fmkzXhXVZtUXf-Kti&VXV 

fcltt. XblsTbavtrX. lyx'Jtr- 3U(Esche 
richia coli). t^tVX • (Bacillus subtil 

is)*J J: 1^7^*7 • f-7^A»;»>A(Sal«onella typ 
hinuriun)#&&. ZmMni' K ; E7\X(Pseudo 
■on as). XM^7 - hV>f>'X(Streptx«yces)ti«ttfX^ 
7 < on y^TX (Staphylococcus) tifcilc/).! fcCWL 

[0132] mkWX'li$)&tf4m&M*Wt LX , « 

•tt/^ffl^n-r:^^^— P BR3 2 2 (ATCC 
3 7 0 17) <oai£fi£4r*itt»HilS<OT5XS H*>^>m 

-tCl±. MilfpKK2 2 3-3 (7r-7yr- 7r 
-fV- ^"S^/t-X. ->7t7. ^X-f^) 

mi cru*# • 'W*r--y?* yy. 

T^Dtf^ifcEB) >rix^>«Op BR3 2 

[0133] S33rra±fc£jfm*KB!U 
£fc{ifl??^#«jfflc»S) fciOUISIU SUMS £3 

mrzmmtzx < xmixtzLnxbh . 
[oi34] ®«%m%mawsm&i>mi<5mmiz 

(19 8 1) r-fe/io (Cell) 2 3:1 7 5tC|£K$it/i 

27. 3T3. CHO. fc-7. l>i:gK2 9 3*5 «fclf 
BHK-b/P 74>tft>Z>. 

[0135] «?L38®3K? *St«*S£. 



(18) tfBH* 10-174590 

34 

{2A^m»$*utDNAE^I*iJ:lXSV4 OjK'JTt- 

[0136] FAB im7fbUiMft,(« 
7h/57 4— . 77 -f — T" 4 — • 7n7h/57 4 
«t?D?h^77>- ( THPLCj ) *«MRtC<$fflS 

rt£. #tt*tJj:^/^^«SS+fc:^y^7-^h't:3£ 
20 Bffl±*fc. *&lWfc:fc*tSFAB I«iajK:ra^-&!jiF 

ab mwnmmiimth. 

[0137] *m&>W<T+ Kti. ^MWK^ftJ. 

tmz.m&Jrmx'waisti&m3iizji 

[0138] FAB I^';^^lx-^f-K*JJ;^U^ 
Tf-H{±. &*%mm&. «§tCFAB IO{fc^*jJ:t^ 

ti£V9miz'm-&i><r)X't>&. *mwzix^<r>fm 
li. S <i>tc:Tie«llt4pJl^«t 0 U4^$rtt v . 
[ 0 1 3 9 ] .1CU 

40 ^ H i:tkta-t h F A B I XV Fcom&lZ 

mt&i><7>x'*>z>. mzmma xifftizu 

t tztUft fab i wfotiuzx. o . ^m<omBHzHat> 

zfr*f9miz-tzfr*!mizu$z>®mw£ij { m& 

ZtlZ. FAB I agf?-toIM?t) (^^TJi 
rffl«c (#at>*T) j ) . ^tcHf?L«. fcit/ 

■w. mm. w&ti£xf&.mfrt>'&hi\h. urns. 
&ti£vmmm&£tz. ®#frt><r)muzmLxnm 
50 tfrt*jrcffiffl-r*<oic#* uv%. y^ADNAii. «aj 
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3 5 36 
m£.m&®mZtl&Z>1>\ i*:tt#$TB?fc:PCR£Jfl^ * 8 5 : 43 97-440 1) tzX *)Wt>frizZtm& . 

z>zbtzj:*)&m»}&mzimh. pcr (*m* [oi4 3i-*-3r*>*=>. n^DHAsm<Dtktmt. mt 

<1986) I" ^Mf-r-j (Nature). 324 : 1 fcf/W T'U -fef-^g V. L>#*?U7*~ fcfR6». -ft 

6 3-166) . RNAifclicDNAtifc, 5*WPJ2I. iSftDNAiB3Fi|^i^{i$J[S»S (01. $J 

iTC<£ffl$il*§£. -0<li:LT. FAB Ifcn-Ff lEW^-JI^M ( fRFLPj ) ) OfiEfflii it/y^AD 

0. FAB I <o#tt*J i^^B^HJtti £. $^tw1ifflft«FS:y;l'^«lci6^J:tXDNA5I5iI^ 

pcR^^st, n&nm. mzm&. ^(cjdxt. ssss^nktafcin situ ^mz^o^m^ 
xmizut iztt^&mmiimnirmmztiK ims. tint. 

m&te^Frtmfcf-mottmtz i 9fT*>*if#s. puj* . 10 [0144] mmem&. d n Affi^stega&rj: 

vtz^mmjmico*zzcr>£{ttzz')mitii*tv®h. ttcto. RNAtmmtz. mRNAtztiv-z-mm 

mzmit. mrnDNAzmHmwiFAB 1 rnaj t^yv^x-rmm^ai&^o^^^u^^ 

A&wt'S'f^oyjxzit&zMzxivmztift cDNA^sn. s^^gwBfcj^x**^*^ 

*>. 5&£«c*teL*:I»iJ{i. yjKjt^PT— fe'Aifffci ^r-'^lnii.*>Ittc:J: l 5. mi«lcDNA*^Bg$ti. 
Tttigt^flJ^Htci; 9g»*^Z3fi£>iiXa»*>K5S!l3;fx 4 -?-®M\t. ^IfefficoFAB I ^~yt^ 

MWDNAKflKcgOVC^ricSft*. -f 
[0140jl/7r I^>-xiBfe^*j J:tf3Q!S^|SS: to fct. -«(c^< til 5iH£*SSa»£>j£D » 4*&< t 

afi^EkoK^ftii. ffl^DNASw^tiio^^ 20 t>3 0i^(±^i-?k'5oa^as*^#s. 

*tft£. ?£>tC. ^P~>"ftSDNA«JWi. ^DN [0145] *?S^»<^fcfclt43§^JI£&0*ll 

AWM-Sr«aj-f*^ir><OTa-7'fcLTffiffl§^#S. fl&tti**:. 8^*^lcJ: 9DNAl^W"C8KB£*l 

-fv-li. 2#«PCR^;^ctt«tWPCRfcJ:9£ OKettSfi'Stt*) ffifco*ffl)iaafcli#^£f§io*t 

«. Msmmm?7u*+FT<?>mm(ttm&tiiimft tzKttmwHzpcRzm^&ztizj:*) 

&mtZ£h£Wmmm&jmiZ*')fthili>. < l 986) (Mature). 324:163 

[ o 1 4 1 1 d n AmmmmizM^< mB^-wsem. £ - 1 e s ) mmtzmigzti®& . rt-pc r«* 

y>i>'%fmmizx')imitztm&. emom&s d n taw. pcR£*ri2RT-pcRtcGyfl£*im. - 
A75^ym» m%z>DNAy7frx^h<n&mm. mtLx. FABitra-F-rzmsuzmt&jftpcR 
*ti^crmmm%fm±MmftMfimmtz±' f )8 yyj^-zm^&zkte**). gmzmtrnfetezv 

^rSClS^y/K^UT«»$<X&35tt^A7*5 fl-ArTSC ft*W7"5>f v-W^^Tlii* 

ffiy/UTKS'J$<x^S (fflxif. -?4T-Xh. ( 1 9 1 \Z^T. 0Utf. X&tS Jtfif At±. JE^afe^Si: 
85) r^x^Xj (Science). 230 : 1 24 2# ifc«t^»fi|S*ftJ^A# StfflHfctCj: 9fcaj$*tf#£. 

SB) . j££«S5»ML m^ttfcDNAfcftttttglSRNAsfc 

[0142] ftjaaStfeftSEfl^tti* 5 9 40 ^{iSO&fc tT«dtttS^T^-feyXD N Affi5iJi:/N 

mwAWHvmrnwim («. 3yh^. (198 u^^ur— eAmft4fc«»j»fflSiifcij: o 

— • *7 • Vlx.>X • *7 • if • at^fy H • Xf- [0146] 
— >y TXV*} (Proc. Natl. Acad.Sci.. USA). * [*1] 

FAB iiaCK^k:iDttS5e^^«iajtisEffl$n6T7^-7- 

3 5' -OCCCTOGAGATGTTAAATCrTGAAAACAAAACATATGTC-3' 

4 5'-0GCGGATCCAATCAACTCAGGTTGAAATATCCA-3' 

[0 14 7] !?fe7*54-?-te. <i«c*»i5>|^$n^a5«50^^<!>m«$nn:FAB I DNA<OiietCfi6ffl$<t# 
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h . *%m**.K.. K 2. 3ifctt4*?U:tf-Ktf 

[0 14 8] P7TU>'J*fifc : P*iJ:tf35^8£*tf 
99!6]Mc&fi**. ;7cr— >"fcDNA-fc7\* 

*fl*^;btf£ Mi. If. K*Kfc5rr 

2*8PCR£ft*jfcfcM£|»iPCRicJ:'5 

^3*i*l*««^^fc«fcteffl$*U>. 
[0149] dn A5J?«2ystca£-?<jfifiMi*sai. 

> h<omsmwm&<n$m:mirt-h z 1 t= J: o 

(1985) r^fx^Xj (Science). 23 0: 
1 242#gB) . 

[0 15 0] ifc. If^ftgfcfcttSE^rt:!*. 
U'T— tfB6«W0i. «*» U ? — fe'33«fcl£S 1 
B^fclift^Bia;*^ (0t 3 7h^, (198 
5) r^oi^— =ri-y/- • 3 -f-fr • 7)>f5 
— • *y ■ lMx>-x • jj-y • If • .x-Mf-y H • x-r 
-*V • • 7\X l> # j (PNAS.USA), 85:439 7- 
440 1) £J:99teAHc3*i.#S. 

[0151] -r^t>*>. ^DNAS?Jcr)«iai*5J:^/ 

LPj ) ) COffiffltJil^yyADNAtfDlMf— V^Vk-t 

IfeE^Br^TfcoT. 02 [i»fl#^l ] <0Kfll£ 

tfPCR. RT-PCR. *J 9 U7- feH6». 



20) ffiB^l 0- 1 74 590 

38 

itu $H7f£«t98Kti£iifi&. 

[0152] tfy<T?- KSB£ 
^K0«£«"£O* «»fcJ:tfffl«fc:fc*1-4FAB I 

u y httflrii «J:l/E L I S A|fc5&83><*£ . Ztlt>co# 
•CI4EL I S Ai><#£ E L I SA«$ 

^-^-CtWi. ^Hi^flBOrii^l. Witfftittt. Sbfc 

[ 0 1 5 3 ] E L I S A fcHMTf IS«2rli±*» 
t, FAB Ifc*^Lfc*y?0-^/HJtffc#fc*tff 

^ ^r— fefigtttcRl-r ^se^S-MCiDi. & . «fc 
t-c f a b 1 u^^n^a^^;^ 

^OJffliatcfett€.%feSti. ISfWrfPffiTS F a B I 
[0154] ^tmmt. S«d«#H*(ctS£$-i**:F 

ab iiz&mm%tjii*i5£vm%iFAB its*v®# 

«ct=IS-& L^«JtJ$n^©li<0fi3&<l«R4»O FAB I 

o&izmm LnhMfr&iz®mzti'&z> . 
[ 0 1 5 5 ] 

50 tfU^vrf-K. -5-ii.^><07 7^Vhi^(ifl!lcom« 
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[0156] #^OEflfc*tt^£jKy^7^-Ffc*t 

-i-&r>iz{mi*tx.¥k&. mz. tumma. ^<^v^ 

[0 15 7] t/^u- *7Ha#£Sia-r<2>«3\ >I8 
tt. >wyy H--7SfS (a-?-. g.&. < l 97 

5) r^Mf-v—j <Nature)256 : 4 95-49 

7) . m>*-v&w. xfikBrnms^yj 

(=ry,K-£>. (1983) r>(A/ny--h?f 
— j (Imunology Today) 4 : 72) iiitftAi:^./ ?o 

;P^>> (1985). rty^o-f/k-ry 
•r-ftfx -f — X- T>"H •^•V>~9-— • -b5e- J (Moo 
oclonal Antibodies And Cancer Therapy) 4", "TvV 30 
R.'JX. 77-96H) 36*25 

[0158] 1 *»fci*(7)g!it^[« LT #8S$^C«« 

(*a^ffB4 94677 s^) »*. *%m<r>*&m&. 
[0159] jkd^t?- Fm#«rti. xmirm&m 

[0160] zzx-imztvz^h r ^jg^wtc^^ 
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&*?X-*- btt:lt^<D^msi:^.-$rti> . 
[0161] tf'J^Xf-F. Wi-lffiaSWi^i^E^ 

-Ti>t:4rx?o!)tKfc LT^^ns. Hte*vc?Bli. 
;Ky^Tf-F££5a££rt-5-UtS. KKtt. PUtfa 

tf*MU»77l'X$>' (BSA) ifcUWf--*— 
•yh^^T-^ (KLH) fc^$ilf^-6. ti^k L 

[0 1 62] (1975) r*>T^"V-j 

(Nature)256. 4 9 5 -4 9 7 ) tfXfr&Srffl^Sfc . 

-< xu F-v«uB>*&i£$*ts. 

[0163] 1 SiJtJi-C-iliaJiCO^JlW^U^X^- F 
[0 1 64] JWftfcLT. ^r-^-f^rp-fiae^r 

^ \) ——yyzixrziMifrt><7) o w*mcD p c Rmig v 
* { ^r^7'f X5 v-frL>* t Jiy'i-\ i izttixm-&%& 

— . J.<^» (1 990). rjMf"*— j (Nature) 3 
48. 552-554, J.^., (199 

2 ) ( f W *"T? /Dy- j (Biotechnology) 10.7 
7 9-783) . ZtlL><r>tn.#<7>miQJllt£f-z. 

>y7vy?tzj:*)&&ztin& (75-/;yv. t. 

S>. (1991) r^.>f^-j (Nature) 3 52. 62 
4-628) . 

[0165] X*)'<7'1~Yi$£V/&Tz\ffi&9>>*'7 

mtzttt&m^tmhiz'o^xmtoznmA? v--y 

r-tZ^ZX-tiZ. KTietaiWi. 77<-f ^- • 9n 
[0166] md.*V<7+ Y*m3L<ry?m%:Wmtm 
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$ti.m&. mtmiscomtzu. mm. *msw. fcsm 

[ 0 1 6 7 1 ^U^Tf- F*fcl«-*L6 *mt*h*m 

it&mt Lxmmzti. *ix\,zttLxmwmi%ix 

l^fcit/bx-V-MXHtiifls. MVtFa 10 
b^X^h. £fc<4Fab38E7-f:/5y-tf>£dc 

[0168] *Wft(T>Wft1Z.ttm- S * U "<Xf- H fc*f 

LT&£$ftfc0IW±. #y^Xf-F£^tcfiJ£iiS# 

L<{itAfcJa^ra#ic* y^x^-F 
itfcfit«si±, a? y *<xf- f a . iOT^fe-c 

ti. jKU^Xf-Foy^XX^r-cD^fcn— F-TSK?«J 
T'Zz.. *^*y^Xf-F^t£*^^ta#££j£ 20 

x* F Sr^S-f S «8*» l> <*X* f i$mth <ntz 

[o 1 6 9] ffis&i-tzbzz&ji&b. smmn? 1 ? 

y^FifcliFv^X^hf&Oli. .Tft&fctX*- 
5. &&Z.V7lV«/7"jy. A (1988) r^jcy 
Xj (Science) 24 0. 1 0 3 8 - 1 0 4 OfclfBftSft 

•cvs. 2oocuie*££ttF*'r «■ 30 

5tSfc*fLT«il6l£ix»*. 

[0170] ^m^tamt. mmm^mzx 9 . «*. 

Ifffli? Wit y 7 n- f/l-K^f ^ / n (3-7 
— . G.£. (1975). r^-ffY-j (Nature) 2 
56. 495-497) ifcfcHflBU^K. W^tfffl* 
■&*Xfr?4X9U-. 0Utfbx-X. W.D.£>. (1 
989) r-*fvfx^Xj (Science) 24 6. 1 275- 
128 1 £lE*$£;rt;£&^£fflV&£fclc«£DSgg$:rl. 
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[ o 1 7 1 1 ff* l<<±. mm, *ffcw y*xf-i« 

tct*K*£4iB)«iifc. «itr jcs^x u t r • a y (E.coio 
unmi'toBm, mtawxc 127. v^x-shs 
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(i b 5 ^Xio: H£lfb7XK A£. 
(1989) r*-ff-r— J (Nature) 34. 76-78 

*. w 4 Asxmts xi/v? s^r*» t>wmz il 

fcX^XS F. 'J*7r-y\ 3XS HiiiL^ffl 

[0 17 2] Fab^XO-btt^fc. M£tf''C/t4 
y^lfli^SfKUlfcr J: otFc SfcftA^ F a bgftfW 

[ o 1 7 3 1 e& t<it, tmttttwmmmt, m 

li. ®totfthbXhh%t>lf. /\-f XU F-vSSSHjil* 

^ffl«tt(c<»pliiKntarity)^tt®« («»k*T) 

(19 8 6) . r*-f ^-V- J (Nature) 321. 522 
-5 2 5£jt{i-r>"*Xr-£. (1991) r A>f^ 
7/0^' — j (Biotechnology) 9 . 2 6 6-2 7 3lEiB 

Vt-fXH (tUt) J Stt^S. 
[0 174]£«il2. rt a -7t^ t-i/gyj CO— 

R. /^>. 199 2. ry^jf^^yo^— j 
(Biotechnology) 10. 1455-1460) t>ffiffl$ 

s. 

[0175] *%BB(4. «SJS«BBatCitt-6 FAB I * 

[0176] m<m*&mz&\,^x*mi* , j ? 
tfj&iar^x^xs HDNA<oa:af}4it (v*A'yt>. 

(19 9 2) • ^fc/l/ ■ i^x ^ v b (Hub Mol Gene 
t). 1 : 3 6 3. (1963) AA-y 

> • -fe;KHu«. Gene Ther.)4. 4 19). ^SW^^ 
^•^®tfl«:4:DNAtcJ:-S«^«c<Oxy^y- (»7- 
ty, (1989) r>,>— ^/P- 5TX- A>f jTov^/P 
• jrS^h'J-j (J Biol Chen) 264. 16 98 

5). yy&tf/us^AkDNAcoftftjs (^yy x - 

t>J:tXPvx7. PNAS. 1986:83. 
9 551) . a^^lBco'J^y-AT-<ODNAiO*fA 
Ki]*?t>. (1989) r^lVXj (Science) 2 
43. 375) , 8W<-r (^V^^>. (199 
2 ) r^.^ f»ir— j (Nature) 3 5 6: 152. T'T -fef ^ 
77*7>t>. (199 3) r D N A -b/U - K>f >tD>? 
50 — j (DNA Cell Biol) 12:791) te£tf7a—yfo 
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(i 984) PNAS 8 1. 5849) £tt #tr®*3r&*ni$flifc:«l: 9«i«3*l*#*. ) <SL£f£. 

ffl-rs. jBfWh^^x^x^^g^tjaL^roqe-^ wuBSriajgu fab i<o*s^*a!^r&. dft^o 

-teti. CMV. RSV, SRa, T??->\ MCK, JtJUHi. if 9*8;* 5 -f HTffi>*L&. 

r/Dt'y, T7V •> -f /UXfc J: tf^'b H afm 1 0 1 8 1 3 8'Ji£ i: L X . 8g8 1» ^ Ktt . ifflflattai 

«». Wilf-Hij^^-rstt^ 0!i.fcr*S£tKHF;£*& 

[0 177] -«r*>^. tSK. FAB I tc«^SK«c «^*«BB&*>£>SSS fcliKttiB«JKMSfS*i 

tf^ FAskyitiFAB i»^ssttiyiiiFAB i% tf'JT? u^rs h-y/p 

SoffiWfcfleffl?iift-6. FAB ( rPAGE j ) &J:94HHU X«7-f/UA 

m*.i£±5ftm& (m. +sife. uratt^us. 10 izm-t. vtfyv&stistsmm&i&te. 

fflgffc. . TSUUSSfe (0*. ski. »» F 7 >- b ^^VftS^.Di^ 

«) . (01. 33fctt't>rtlS&) . MfcfSiglfe -^xs^^taWtMUt*. i^ny-^xyyy 

(01. tHMxTIS. RKM»S. JSH»II<«) . CNSS ^*»^£^T$yiS?tf£fflv->£.rfc£J:9. cD 

Ife (0«. SOB*) .' IRSSfe (01. URBStlfc. tSR&. ftR NA7>f r9U-ftx^U--y^LT. «5£W*££tt 

smus. wm$n. *mtm&) ttsis^tt^B 1 . 01*1* fab i^^^fab 

(,Iii4»WS£ii£iv3rw*) OfflStJUSfflSfift*. 20 [0 1823 Ty^-^hfcJtfTrf-xh-Sdgtj 

[ 0 1 7 8 3 F A B I ttifc. iffl®S3fe> M£<f±jR if^H 1 

isaafe <«l w*. amttstegL aesetasa. ¥ *M&fcr*H-SFAB \<o*m. wait 

m&) . T^siss (w. ». nruw) . tsa«fl^ 0iji.tfFAB i mt&frF-bntvmm 

(0i. oaMb&nnft) . iH-ifc&Jssfe (01 mmr ^m^it^tziimn-r&^im^rhtcMzit^vni 

m; mom. msmm) . cnssss (01. ^x^y--^^**^***-*. r>m-*v 

«*) . IB&SS (01. HBt&lfe. ISR*. ftBfcfc. BKJ*ft Wt. FAB l**^«^BWttB^«TS**fl;^«l 

«5fHIH*iJ:^iRi95»«2fe. m&) . &fc<fctf«JS -C**. T^-^h(i. FAB I **<04i!fis^««gg 

>v?mmt) . (01. mh6b«. & [ 0 1 8 3 3 «i«f. nniA^ 0<x«k. «»x^ 

«ieaf. «hk%. ^wssss. mmmi£.) icwtzim 30 D-r*^iiifl)Bii. i^ti-en^o^wi. fab 

[01793 fab 1 ig-s&ftmxvtkfe wzti&ftttmithmm^mmztmh. fab 

fab nclg^-rs^. 01/.if«S^ ir^-xhi^iTy^^-xhtfcmm 

tt^Ol^^rffiS-tlfiWS . FAB I W#HME4fc»*fiPaET. B?i^?p D pSr^SFAB It 

y/V*. 0UI*IS^* 3- K-r^safc? -fV4pjL<— S^hV^-*. i^ffi^ "FA^^-tt ^ i: 

V*l'yt>. (1991) r^pyh - Tab^fUX •< i SFAB I <Of£ffl£rl##'?"S£i&<tea'"$"&# : P 

^ - >fA/n^'-j (Current Protocols in Iinunolog 40 fciXfi:T>?zf— X hThZ t&h^t htth. + 

y)l (2) :Wi5mzW!mZ1xX^&. FAB I fc|3J t*^/cti©StcraiiLT 

[0 1 80 3 0Ulf. fBB:? o-n^li, Cl^aWW V^f^fflSr^-r&^r^TJ'-XhTftS. 
^Wcmffl$it#S . Z<r>Kthiz. FAB I [0 1843 mt&f)T3-A hH£t/T>7 Y<r> 

zmmttmfrizti^x m&t&iz*>* t^-mi fab imbmi*. MtiimMrtrtmm&wim^ 

RNAiFAB HCie«-r^4eifi*^»^L. cDN ^T«lflaS!iHifc^ffl5^ffl»t-SB2^yfe>'^>-^<0«. 

A^y^'J-JCWRNAMffSL. 7'f7'7 , J- ttSrSKL, FAB UfcliFAB I tmtmkZm 

trT—JUtzftWl L . T—tV^r fab I (cttJCSUSrti ^^^0^-fcSl!j^ib««-^«li:fc:J; 0«lJ^$<x 

aaiaA.iaAffch^vx^x^^g^S. »:v^T. h7 Z(DZtlO\.->XmmX't>')ft&%i2jt<y*:>iS 

yX7x^^ 3 >$ilJt*fflfla5rM3IFAB IK«t. A— AMP/7-/PiSy'?7-<?. -f*>"f-t> 

(FAB Ili. toM&±om<t*t:te8ILtffiWf1?> 50 y^Jfcjm*^ yi^f K»*4M!I»2^ y-byj; 
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[0185] FAB I T~y?3—X hlZfSfrthWCfiSk 
*>JH*>0Ki. &3>imm®5£tZi&Lti3iftT . FAB 

Ifci^jtttMT^^-Xh^lSfe^FAB i^- 
tt$H^fcliffl8UFAB I tS&tt*h?&^Jrfrft0t 
£tftfft£arC*S. FAB ni0Utf»Sttt:©18$it 
ft. *0>IS*. *S£tt4m:te£;3*lfcFAB 1^ 

[0 1 86] A?V->CDZL>tZffl<r>m±. NADHCO 

itmZMfe-fh zbfcXhf&b ->v- c o AcnWtn 
o A i Jt J± ? n h a C P OjgjntcW* £ a 

tift. mjcis^tfi&T-t h try? zf-x b tmfez 

tlftZ . : JT*fX V>t KliJ W 5. b 4 tUC o At* , IS 

.fctf tp- h u -r-*««tSiSXD-r7 b®M 

[0187] m&MT>?*-X hfclli. *fSBfrK!) ^ 

/Jn^HWH 1 . .^Tf-H. sKl^T**- 

tfts^tt^HPc* »m. fab i mm&iitmmitr 

*£-&*^FAB I ZVmrt hZttZX') FAB I 

[0188] mtEffJT h fcli . iE^6r^«rrS 
'l^fl^. ^T*)<ifcli^T^K«^a<£>6#. 

[0 1 89] f&Oj&fiEWTy^rf-XMClli. T^f-b 

fc£±9. ryf-b^DNAiJttiRNAt/cJiSS 
^^^trilt-TiafK^^SUW^nitS. 7Vf 
•te^x&tfitt. Mxlf^/. J. (1991) r- a 

-D^SXh'J — j (Neurochea.) 5 6 : 5 60, r *'>> 

^xJt-^v-^^ujr^-fx- 7X- rvf-fe^x • -{ > 

tt7-X- • X^XTl/'/yayj (OLI 

GODEDXYNUCLEOT I DES AS ANT I SENSE INHIBITORSOF GENE 
EXPRESSION), CRCTUX. Mhy, 7D'J 
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^ (1 988) XTtmZtlX^Z. 3mt>itA,&fSU^ 
MU$V-t>. (1979) r^r^p^ >y ^ • rv-yX 
• If If— f- J (Nucleic Acids Research) 6 : 3 0 7 3. 

(1988) r^xyxj (Science)2 
4 1 : 4 5 6. fcitf^-A^. (1991) riM 
I^Xj (Science) 2 5 1 : 13 6 OTffitZHX^ 
S. £*i.£tf>:fr83i. ffliWDN AiftliRNA^^ 

io 5 ' ng^HtatfHi . :ll £ *n o ~4 o &mt<r>Ty+*i 

fth. DNA*'J=f*?W*?-Mi. 

{&^i£(c*fflitWi:&£<:fcfc«fcO. fe^itXFAB 
I <0£j££&±-fi. J: -5 fcrfftH-3*i£ . 

RNAaTU r/jt^M-f-Mi. mRNAk-fyt'-Kt^ 
'f/'J/'fXL, mRNA#?A^FAB I^U^T* 

ry^-fe^RNAi^UDNA^^b'dCCI^S 
$*U FAB I<0^|«S'ffljtUf*«fc^fc:ttllfifcli^ 

[0190] ry?*~x Mi. E^Wfc^L^sa 

7^rf-XMi. MitfJb^l^S (W. M 

Ife) . i&'fllSJSSS (W. ^ttTlU. ff?«J!8«. KK^ 
9HS) . CNS^(5 (01. I3HNS) . (M. 

is. mm&) . w*>it/«s^s^ (M. gij^^. & 

^ (M. 

) ^:^^#tJJ:t^WSSSS (PH. fifcffil 

[0191] ft4*S«^l3UT. 

40 ywg&ttmmizim&mwb-rb *j 7?x;y/< 
^m^uBffi. m£??j>isrtm<?>8m<om.±. i i ) 

^fcHiS. FAB I ^W?^@^l«a5SiHBJia(f A 
<OiIBr (O— 4£>*s*<i yt>. (199 2) ^y 7x 
7 i/sV ■ Ty Y- ■ -4 5 a— t-< — J (Infect. Immun.) 
60. 2211-7). iii) gSt?-*'* 
fUSiffl^^h'J y^JX^W?^^ii«I:l^lffl®1tFAB 

I fywm&iztefthMmmmemM. teXl//* 

50 ia^-c^*&$*t^®sftfc:i3tts^oa«63aoiiBitc 
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[oi9 2] T>?^-*bit. mmjtzwmL&his. 

[01931 y 4 )VX ■ ■< >-7/UX>"fef(H. inf luen 
zaeh lyxlitT • 3 U (E.coli)tJ XT/iM^t*? • 
■f 4 7 < AU^A(S.typhiiiuriu«)tC&VvtB83I»aSfc: 
J:"9FAB I<OTSViSa»!l*««^$ftTV^ii:j!>» 

%i.t>tlX^t. M*.X. Fab IfflR^dnh 
A) V>f '^A • >y 'v.n ? O S^X (Kycobac 

teriiia tuberculosis) t¥->T. FAB 

ir^u^^^LPs^^iawL (7^A> < 1 9 

87) (J.AntiBicrob.CheK)tlier.)2 0 3 7-4 5) , 

^b**Tise£asrtbL*:FAB i wwmt ztihtm 

[01941 *77+y 

*fm*>m<rmmt. WM&^n^xfasasfsnsmt 

fab i&tttznyvfjobttzitsmz&mt 

sissmnmss,. fttzmm>mfe. 

X 9 7 < a n y # xSeSaffi * t h t *&ts-Hmz 

izti^xft-m^^mm-ri^mx^x. m^mt 

£MCX. FAB I *yt{4-e07 7^>-ht L<{± 

[01.95] *m\<r>zh\,zM<7mmt. mmmakz 

m\Zixht. *(T>m{MtzWXtj-Zt,tifi:FAB 
I &Kte*Zfrt>^-\ : Ztt*:?y<7m£:ttLX%&. 

m-t&DNAZistimmz-FAB i **:ii*,rj&w5>3 

- h 3 ft* * wt ?©£3-tr*ijacfelcW-t6 t <nxh 
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[0 196] FAB I ifcti^O^^VMi. & 

&vi*tmim£.Ln%^tf* mi 

-tf (GST) iJttS^-^-^^hv-^— fe\ ^WN* 
LTftftlU**. $l^^f»T 

[0197] fab i ttt*s&!&&g£3&(fc-r£fe 

SE^iaeD NAW<lb-i£lZ*ftW<?>Wi7*b'*tz 

AB ItJit^^BRftttDNAS^S-ifttfflfltftfc. * 

mnz&*zti&. mmLe)%asEmm&DNAgmtiXv: 

-ttimmmt. VbVt>. (1996) r^iy 
Xj (Science)2 7 3 : 3 5 2£fg*fc§:frCU&. 

20 [0198] *36<J!{ij**:, ftSSttajfti. ?>wm 

zm%%m#b-t&ttttv'?i-ymi : £:&frt?>. ? 
>wmmx' j mi*ixnht&>. #*l< tineas 
(at. mmn. mwt^ A^b^mti-ttt) $ 
tiz. imntitrnzmLtzmm^ imtm^mm 
*bl wmn&±xrmiz&®%<r>mbb^w&(\K&o 
mc) e-rs js®sr*^f5s*ttfc i vft*&wmmm 

30 m>htm. mmmmizmmm^tm^mtttmT^ 
^mmmmx-mrnztiftz . v?r>mmui£t:. 

[oi99]ms<ofab i craL-c#&9io!e3a 

^wc^^^^^^O-htJi^JSm^VM-^W (05 
40 iJf. 5 0%i/c«-5-ftS:l68i.Sie5iJffiHtt$-^-S) 

[0200] mm* 

i/^T*^- h **(ir ^-x h $.-k\*tv9 a h 
w^y-i-m, mm. mm±fzii£.&)ft(wz&izim 
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4 9 5 0 

Ko-x. ^U-fe y >\ y-./kfcJ:tf* [0206] A<*C&-5--r&i&i5\ 1 BfflM 

mmmttmzm&^Kz-chh . &/\s.&mntx'bhz.tifi=f>m.isti&. v^tcuxt 

[o2on^7h ges#, mwazsmxh o , tt^mco^ft . {mux 

[0202] ^. fab i mfammmwmmsm h . xwi. mm axk®, 4>mbk ^ 

S-^riE^-rSFAB I afe^F^ J:l^ffil^Hcfc:0W^^ HH^tt^r. Ul^-r— r^, fitSt>--v 

mm* y h J: *) ig«$ix5 . F a b I «fctX > K i&JjlfS;* ^r~r/K f5«W*f#JS«i8» (CAP 

D N A > vf y U *W 3 Vifctt:? y/<?f (t/ [0208] *^8<OffljSiRl«. F*nt7^ X<0}f Afi 

7M1 fab i&G.*/?yj*?mti£xf*<Dmm ^xotk^ztmi,. ^mtk^u ^tmn^hm\t 

[ 0 2 0 3 ] S4 <0^jm$A-£j£ff S«otc<£ffl-f £ ,1 fc tc «fc >K * 

mext-im. wnnsmmtt.&$st&izimztm&. [0209] $>«r>wm®mt. mm^^tu^fm 

[0204] mnamii}. -fstizft&j&m m&i> w-fi^M tft*> h %> cot Lx&Qs&ft<?>m 

°r> co9m*t:it^ttjizim%a.T&5-znh . -« &z&ktzztm&.x'$>*)&i>. 
mmmi. 'J>%< ttfiiov g/k g (#s:) <o 30 [0210] fiiie^^jDx.'r . *micommn&. n 

8mg/kg («cS) Zmi.%^SX'&5-ZtL& . ^^SjhT^^46^(-(S«iSffJi: LT, i3<fctffit£«>® 

U«i. i:,Ci^*§£. fflS«; 1 SKISl 0/x g/ ^Kffitcft^ U-Ci^i : ?-ni:«(c*t4«iS'C 

kg-*)lm g /kg ((*fi) -C*>6. SiSfflati. COfl%ffl{C-flS^^ffl $ w#s . 

fG&. *<omm. ft^tm. mum%fz%mL 1 0 2 1 1 ] si&t l-c . *%wffl^«»ti, flSAttmrtc 

O^^n&tOi:^. <MM£Mi&WmWf:m-ft&£lMB/m 1-10 

[02 0 5] ^(CtJV^T. ifctt^tLT. mg/m 1 «02UST*#:tE-r-S. »7 ^f->fflj£«j(i, »|B 

t. mmtu.. mmmz. Mumm. n- [0212] i^»««{cB^s®s=sr#Gfflfiti. 0. 

*sJ:txtti»fc«fctx^y-Atct>»t^«*j^$-^tf, m% ^n^ist^mu^^m^mit^Kmm^tt^: 

*®mfm3}nmzis&ft&. mmmmwiitt. mm v>. m&trLMizt:. fab 1 ^>-^^®$-#tf*aia 

s-#Af#s. wfeisfttt. swi<oaMtc l-c» 1 %-*^ sti«fctx/*/i(iistco^Tie«-r-s. 

9 8%5r«*t1#S. $4>(Cil5»«, -en^iSOTOW 50 [ 0 2 1 3 ] iS<5^ iSffi 
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FAB #U*V*F, .-KK^r 

Act** L-craflrc&«£ieg£ffc£3 i*# s . 
$*u>fflw*tig«$*i?t&. «x.tf, mmit. *mi# 

U ^7*^ H £ 3— F"f * RNA t^tfl' b cnM /UXtf 
flit*. Mfe*ffi«^l!SWC«J:<»^-C*JO. *?6 

[0215] jani*. «fc o 

ttF-x.mm£ttzti&& . max* *ww>* ? 20 

"8* 'J ^7*f- F £ 3— F"$--& R N A tr U F o *7 4 

wflwo^-c* s ate? fc-s-fc&ifett'? ^xja-ys^ 
iot. 4ub*4 ytXTm&Fi.tmmK.nL. *y 

[02 16] BSIBcoUha^^^xttT-^^ih'^^^ 
-^^Sft^SUFn^/PXlcli. ^o--*XS 
BlfctiF'Mil'X, Ra^E^-Y/l-X. l/ho^y^. 
fl&Ji.lf^xflJS'M/PX, yw^lWM/PX, t 

i;&gR\£'M/Ux, 7f/'?'f^. WfifiiiMttl*!® 
*M/WX V fcJ:tA'?LiSMSS'7'Ol'X#fc.|>j!^ z\ixh\z 40 



[0 2 17] MflE^rJ'-tt, W^T+FZtmZik 

TR, SV4 07*aqe-^— , fc«fct/5 5-£>/ ( 1 9 
89) r A '>f^f^-?^j (Bi techniques)? : 9 8 
0-9 9 0tzWmZtlfzT>ty4 hX*fW4Jl>X (C 
MV) 70^-^-, ifcttfiSWDt-^- <0L M 50 



0fx.{ftxh>\ RNA#U.*9-4£III. *S£X//3- 

TfcfefirH. <^£;ft^6tem4/UXtt7'u*-?-fc: 
(TK) 7u^—7—&£Z/B 1 9/^>>>f^X7n 

[0218] *®m*V*.71- F F-$"£f£BS£5>I 

wt. a^7*o^-^~<o$i»T^*>tL*. ftj8$*t 

(CMV) 7Dt-^-, RSVTQt-^-, l^tt 
TQt-^-. WitfMMT7Dt-?-, ^n^-;* 
^-'f y7Dt-^-. J»y3 7?70 ; E-^-, T/U:/ 
5 y7nt-^-, ApoAI7ot- 9— „ tAfc^D 

XLTRfc^tf) . )3-7^fy70t-^-, fcitX 

[02 19] l^ho^-f/Pxr^XS H<^^— £fflv^ 

>-$ixf5&/N'-y>--^^*fflJiaoWl=:li. 5 5-, A. 
P, (1990) rhj.— -e^ •^-V' -fe^tf-j (H 

uman Gene Therapy) 1 : 5-14 K:II©§*t7tE 5 0 
1, PA317. Y-2. Y-AM. PA12. T19 

-14X, VT-19-17-H2, YCRE, YCR 
IP, GP + E-86. GP+envAm 1 2t>J:l^DA 

O^W— v-3>, y^V— A<Oftffl*>«tlA*C aP04tfc 

mffbhif. ztit>izmfeU2ti%<>\ 8ij£T(4, u-h 

[0 220] $eMM)V?4 ^(J. JSSfettUhO-f/UX 

-rs^esyij (mat^r) &#x,t^£. <j?^t% 

<0UNa»7>f/UX<^^-{i, -f yk'hnifctt'f ^b' 



5 3 

iztt. mmm&. t&ffimmmkmzmimmfe. iff 
mm. mmmm. rnmsm. ^^y^mm. ft& 

[022 1] 

[0 2 2 2] ZZ-CfmZtLX^&^WWlZI^X 

msvmm&xmtetix^h. mtkMi&zx. # 

lV»/7t>. (1989) r^p^j.^— - 7&—=Ly 
y : r • b u— • V^. j.r;l/j (MOLECULAR clon 

INC: A LABORATORY MANUAL, ®2JK, 3— /H*X7*»j > 

[0223] TIBiytW^^itfegSi ttiMli^T . 

XfrjgJi, 1^771^ (1989) r^U**. 
5— • ?X3~-—V? : T • 9*5 M>— - ■xT/l'j 
(MOLECULAR CLONING: A LABORATORY MANUAL, SS2JR, 

< <ofl!itf>##:£IL 0Utfyyx/l^£J:£, ( l 98 

0) r^^W-f y? • 7y'/X • Ulf—f-j (Nucleic A 
cids Res.) 8:40 5 7lCtJtt*T>yt7— X*i J: tfsKU 

r^y/ursHy/i'm^iJft ( tpagej ) ws^w 

[0 2 24] ^ICSiVCl'VfrvMED, 54^-^3 ^ 
J±. ®^=Sc«fSS, 4V*^->-3 Vja&fcJ:!/** 

^^hfcit^O. 5MgODNAlCO##;l OJji&OT 
4 DNA'J ;# — <f ( ryxf — <£j ) fcJBwt Irish, 
fc. 

[0225] HJ&ftfl 1 

X?7 -f D3 7*^ • 7*7 l^X (S. aureus) FAB 
I i8fi^rV>#*ii> itfffijajfcfc 
I»HMr 1 T-S-i. £>ftA:DN ABM**^**!; * :? U 
*f-Kti, XxxUbT- 3';(E.coli)tCi3ttl.X^7 
^03 7^- 7'7l' , >X(S.aureus)WCUH 2 9<9& 
fe*DNAO^D->'<07'( 75 'J — <OBI?lJifc^a»£f# 

SSfi^-f/UTtOX?? <D3 y#X • 7'7L' , 7X(S.aur 
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54 

eus)WCUH 2 9CO%tfLLt:3MklZ*i^X4 >-b'*Cl5 

[ 0 2 2 6 ] ffi^IS^ 1 X-H-Z. L>tlfz D N Affija] £fflV * 
"CFAB. I^^/f^S^3-H-r4jJfU3f^U3rf-H 
-flftWlCtix^i iJt7-3 U (E.coli)* 

ttmnmttmsnztiVhx?? 4 037^ • 7? 

P>7X(S. aureus) WC UH 2 9C0£fefeflcDN AO?t7— 

awu=f**W*K» »iL<m 7fiflc£fci±-e*L 

T, 5fefe£jfifc7«yiJ S d b W*JtifrCt>i>. Sf 
&Sh.fc^2*0DNA-Hflwvtfr;&ft£. jS££& 

ffitt. V^Tf-X. T., E.F.tJitX-7-A 
77l"y?<^ (1989) r tHa7-- 
20 y :T ■ *7i£*7 h U— • V^jlT/Wj (MOLECULAR CLON 
1NG: A LABORATORY MANUAL, f!2)R, 3 — 7H C X7"D>' 
?7w\*— • 5*5 h- D— • 71/X. 3— A-WJy 

^, w -c_ -^-3-7) tcse«$*tT^s. (^w 

ryy-f-tf-^a ^{cisx^'j— ny^i . 9 otj«t 

l^tt23|caDNA«SOSWI^l 3-7 0#gg) . 
[0227] iS^-t: i ->T{±, M^-TSX^ 7 -f D3 y 
^X- T»7L''7X(S.aureus)WCUH2 9 DNA*# 

T-rim^z-itizxK) . s^js^-ifciti^sisttD 
30 NAEmzmsLtc. 5^7'5'j-ti, nmrnffik. m 
z\fij&i}ii:V2iz£')wm2tLmh. ^*ffliaDNA 

«. B3(6flttat«l^7^D37^- T-7U-7X 
(S.aureus)flcWCUH2 9 (NC IMB4077 1 ) 

4>#«$n, 2^ov^-ftt*Hci0trWX-ira$n 

[0228] Umi 

^«DiaD n a zmzm lx fommzmm-z> ztizx 
*). m®-ftmizm'>x j >H xttw-tz. ^vzruT 

— trfcilXDN A^U ^< 5— <f^«Uffi-*-*i tt-«t O^C 
40 &$1 1 kbpLUT^DNA75^^hS: :s Frt{cL. 
EcoRI U S-jDi E c o R I t'Wffif$*l?t 
9— 5 A^Z a p 1 1-^7 7^ >• h S-5 'f y— v' a 
7-f7 r 7';-«r^ftWr*lcJ:0/^y7--^t, 

/^•y^r->'*$iTJt5'f 7^7 'J— TXyi'jtT • 3'J 

(E.coli)$-Slfe$-ti:S. 7-f7'5y-l:S^6<r>^tcJ: 
[0229] ^2 

^iffllHDNA$:4S<Oi6iJBSB3g (Rsal. Pall, 
A 1 u 1 tiXl/B s h 1 2 3 5 I ) ^ffl^^tci 0 

50 &MMzm*4mL. mmttmtzm^j xftmt 
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S. E c o R I 'J X*-iD N At?^ y-i' a V 
<KWC79*' , *>'hfcEc o R I T^JBf ^~ 
5A^ZapIItC7'fy->'3>'L. ?<177» — i:m 

5'J-tx-/i'Jh7- =J 'J (E.coli )£&&£•££. =7 

[0230] m*M2 

FAB I»§J5igtt#tfr 

FAB l?y'*?M0)mmi. SSfcLT^oh^-f 
A-CoAiWi^Dh /-(/I/- AC P£fflV* (A— 

(1994). +)V-*7 • >M*u 

VfilV- rUMJ- j (J.Biol. Che«.) 2 6 9. 549 
3-5496). NADH<7)f}iS£«*6 34 0nin-C<0 

?Oh/4/l'-ACP (Km 2 2 /i M ) ff)~)jtfi^ ?U 
h>M/U-CoA (Km 2.7mM) iOfcflfehJtS© 
T*9. ^Ohy-f/l^-CoAa^V^^A^fg-C 

ft* ( c 6 1 4 6 ) . yrfiKU ynmmt. Pie*fM 

[023 1] £gfKH3 

.(D37^ • r»>P'>X(S.aureus)FAB I 



/J^$-ffl«^f*7 9X3(7)S-9^BtCS#. #1 0# 

'&&x'—mc£t& . s*aT:-2 4B*rsna. 77x3 

(fH. v\A<7)F 1 2iolft. 10%FBS v ^ZyiJ 
yfcitfXhl^hv-fy-^W) £llD;i£. iKWC. 
«»£m5Ifa3 7T:TM:'**<-i'3>^-&. 

[02 3 2] itg^S&ffl^^^-S:. mi&lxh?? 

mitz titz^? * - £ . x 7ry — vx'tmth 
fts^fcta^^-fcrtfo-x^/i^tfau ss? 

[02 3 3] fgftFAB IS-^KMfSFAB I D 

7*>Y<r>sgi&*4m%t>Mm*&. max. 
mm* d n A.-KU * 7— fe'-c«s-r s .r t £ <t 0 . *m 



5 6 

£J8wtl$£$*t#&. »l>jjr— 14. T4 DNA'J^ 

— viz* *) s ?m*!&^7'(yj-i'B>zimz. 

[0234] -t3-r*&ftffi<7 4 foxtm 

rt*v9#—y*s£V fab ly^rxyhZ-tStzM 

T4 dnaw- mm^xm^rt. 

10 [023 5] s^TWafc. 10%^KH»r(C 

s) . ^-y 'J yts i> ur h7-f y y tt^K 

•y -r>UXmt& (DMEM) Cfc 

-C^ffi*JS(C^^$^. FAB Iitft^-*^^ 
F A B I »<5?-££-fc83fett'> A frXWft: . J££42 

[0236] mm%mi&z&MmmtztojL. aMss-f > 

mXZte&thtz*). (T;PHU yf-) **^f 

tztv&^. 73fB* s (£i^. S£Afflcjg©^Aifflaa$- 

SS?-TS^*6<OSIR^rig'SrV-^-. n e o £tz 

i o 2 3 7 ] acirvc, ae^Sf^^n/vraat^iffljiafA. 
^®4i^. 7-y Mc&3t$*tf#s. mtztttzwm? 

IfflJfili. FAB I^ftSrML. fVWWVy&.WZ 

40 ^KHrttc-^i^s. 

[0238] 

( i ) -f&fm 

(1) WMA: o>X5 s -f;l'. S^3> 

( i i ) iiFabl 
( i i i ) &n<r>& : 2 

50 ( i v ) msmm 
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<A)£58A: XU;7^-t'-f^-a-^ 
Is— is 3 y 

B) ffl: 70 9 X-)x-f5yl { • D-H 

C) ifT: • iff • 7azsT 

D) jH : ^>i<-/\^~T 

E) H: r*y#£aaa 

F ) : 19406-0939 
v) aylfjL— ?—m*W. r )' s I1&7*— A : 

A) 8WhM:r: f^tvb 

B) ^tr*-*-: I BM5BM* 
C ) sf^U— f -f >fisXr-J» : DOS 
D) V7h»7xT : 7r-XhSEQ. •MVK^X 

a— ^ 3 y2. om 

v i ) SEHJIHt— ^ : 

a) tasm^ 

B)aiKB: 1997¥8fl28B 

o mi-. 

v i i ) ffiritimT-? : * 



58 



*(A)a5K#^-: 6 0/024845 
(B)aJHB: 1996^8^280 
(v i i i ) ftflA/ttfrm??f8 : 

(A) £ffi: ^^IK7-H R 

(B) «li#^: 38891 

< C ) m&/WFm^ : GM5 0 0 0 5 
( i x > r-lszt $ *r— i^g yfSfll : 

(A) ^§: 610-270-4478 

(B) fl^7r-y^X: 610-270-5090 
10 (C) -fl" /?-* : 

[0239] ( 2 ) ffiflJire 1 KW-rStitfS : 

( i ) mmm-. 

(A) £3: 256T§yK 
<B)*>f:r: TSyK 

(C) &<?>&: 1* 

<d) h^o^- : mm 

( i i ) tt^rM:?': ^y/^ 



( x i ) WKDaffil : S50#^l : 

Met Leu Asn Leu Glu ten Lys Thr Tyr Val lie Met Gly lie Ala Asn 
1 5 10 15 

Lys Arg Ser He Ala Phe Gly Val Ala Lys Val Leu Asp Gin Leu Gly 

20 25 30 

Ala Lys Leu Val Phe Thr Tyr Arg Lys Glu Arg Ser Arg Lys Glu Leu 

35 40 45 

Glu Lys Leu Leu Glu Gin Leu Asn Gin Pro Glu Ala His Leu Tyr Gin 

50 55 60 

He Asp Val Gin Ser Asp Glu Glu Val He Asn Gly Phe Glu Gin He 
65 70 75 80 

Gly Lys Asp Val Gly Asn He Asp Gly Val Tyr His Ser He Ala Phe 

85 90 95 

Ala Asn Met Glu Asp Leu Arg Gly Arg Phe Ser Glu Thr Ser Arg Glu 

100 105 110 

Gly Phe Leu Leu Ala Gin Asp He Ser Ser Tyr Ser Leu Thr He Val 

115 120 125 

Ala His Glu Ala Lys Lys Leu Met Pro Glu Gly Gly Ser He Val Ala 

130 135 140 

Thr Thr Tyr Leu Gly Gly Glu Phe Ala Val Gin Asn Tyr Asn Val Met 
145 150 155 160 

Gly Val Ala Lys Ala Ser Leu Glu Ala Asn Val Lys Tyr Leu Ala Leu 

165 170 175 

Asp Leu Gly Pro Asp Asn He Arg Val Asn Ala He Ser Ala Gly Pro 

180 185 190 

He Arg Thr Leu Ser Ala Lys Gly Val Gly Gly Phe Asn Thr He Leu 

195 200 205 

Lys Glu lie Glu Glu Arg Ala Pro Leu Lys Arg Asn Val Asp Gin Val 

210 215 220 

Glu Val Gly Lys Thr Ala Ala Tyr Leu Leu Ser Asp Leu Ser Ser Gly 
225 230 235 240 

Val Thr Gly Glu Asn He His Val Asp Ser Gly Phe His Ala lie Lys 
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5 9 60 
245 250 255 

[0240] (2) K*U#^2CW-rSf&$8: *<C)&*>8: 2* 

(i ) lEWfttt: ( D ) MfQS*-:. 

(A) ^$: 771fflS« (ii)MN/:. >V*DNA 

(B) rMr: * 

ATGTTAAATC TTGAAAACAA AACATATGTC ATCATGGGAA TCGCTAATAA GOGTAGTATT 60 

GCTTTTGGTG TCGCTAAAGT TTTAGATCAA TTAGGTGCTA AATTAGTATT TACTTACCGT 120 

AAAGAAOGTA GCCGTAAAGA GCTTGAAAAA TTATTAGAAC AATTAAATCA ACCAGAAGOG 180 

CACTTATATC AAATTGATGT TCAAAGCGAT GAAGAGGTTA TTAATGGTTT TGAGCAAATT 240 

GGTAAAGATG TTGGCAATAT TGATGGTGTA TATCATTCAA TCGCATTTGC TAATATGGAA 300 

GACTTAOGCG GACGCTTTTC TGAAACTTCA CGTGAAGGCT TCTTGTTAGC TCAAGACATT 360 

AGTTCTTACT CATTAACAAT TGTGGCTCAT GAAGCTAAAA AATTAATGCC AGAAGGTGGT 420 

AGCATTGTTG CAACAACATA TTTAGGTGGC GAATTCGCAG TTCAAAATTA TAATGTGATG 480 

GGTGTTGCTA AAGOGAGCTT AGAAGCAAAT GTTAAATATT TAGCATTAGA CTTAGGTCCT 540 

GATAATATTC GCGTTAATGC AATTTCAGCT GGTCCAATCC GTACATTAAG TGCAAAAGGT 600 

GTGGGTGGTT TCAATACAAT TCTTAAAGAA ATCGAAGAGC GTGCACCTTT AAAAOGTAAC 660 

GTTGATCAAG TAGAAGTAGG TAAAACAGCG GCTTACTTRT TAAGTGACTT ATCAAGTGGC 720 

GTTACAGGTG AAAATATTCA TGTAGATAGC GGATTCCAOG CAATTAAATA A 771 

[00ScOfg#*l**J] *^2) . 

[01] 02 [E5tf#^l ] CO#V?7U*+Vi!>>L> [02] X?7 4 y^rX • 7*>U^X(Staphyloc 

tmZtVfi:*?? 4 03y*X • T*>l^»>X<Staphyloc occus aureus) FAB I JT fXrttYWttfcffrt 

occus aureus) FAB I C9?K U ^Tf* H ^ffrf' (5tf«#* (II^S^ 1 ) ♦ 

[01] 



CE^JS^ 2] 

1 MLNLENKTYV XMGIANKRSI AFGVAKVLDQ LGAKLVFTYR KERSRKELEK 
51 . LLBQLNQPEA HtiYQIDVQSD EBVTNGFEQI GKDVGNIDGV YHSIAPANME 

■ 

101 DLRGRF SETS RKGFLLAQDI SSYSLTIVAH EAKFCLMPEGG SIVATTYLGG 
151 KFAVQNYNVM GVAKASLEAN VKYLALDLGP DNIRVNAISA GPIRTLSAKG 
201 VGGFNTXDKB IEERAPLKRN VDQVEVGKTA, AYLLSDL.SSG VTGENIHVDS 
251 GFHAIK 
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[02] 

4 

1 ATGTTAAATC TTGAAAACAA AACATATGTC ATCATGGGAA TCGCTAATAA 
51 GCGTAGTATT GCTTTTGGTG TCGCTAAAGT TTTAGATCAA TTAGGTGCTA 
101 AATTAGTATT TACTTACCGT AAAGAACGTA GCCGtfAAAGA GCTTGAAAAA 
151 TTATTAGAAC AATTAAATCA ACCAGAAGCG CACTTATATC AAATTGATGT 
201 TCAAAGCGAT GAAGAGGTTA TTAATGGTTT TGAGCAAATT GGTAAAGATG 
251 TTGGCAATAT TGATGGTOTA TATCATTCAA TCGCATTTGC TAATATGGAA 

• * 

301 GACTTACGCG GACGCTTTTC TGAAACTTCA CGTGAAGGCT TCTTGTTAGC 

351 TCAAGACATT AGTTCTTACT CATTAACAAT TGTGGCTCAT GAAGCTAAAA 

401 AATTAATGCC AGAAGGTGGT AGCATTGTTG CAACAACATA TTTAGGTGGC 

451 GAATTCGCAG TTCAAAATTA TAATGTGATG GGTGTTGCTA AAGCGAGCTT 

501 AGAAGCAAAT GTTAAATATT TAGCATTAGA CTTAGGTCCT GATAATATTC 

551 GCGTTAATCC AATTTCAGCT GGTCCAATCC GTACATTA/yG TGCAAAAGGT 

601 GTGGGTGGTT TCAATACAAT TCTTAAAGAA ATCGAAGAGC GTGCACCTTT 

651 AAAACGTAAC GTTGATCAAG TAGAAGTAGG TAAAACAGCG GCTTACTTRT 

701 TAAGTGACTT ATCAAGTGGC GTTACAGGTG AAAATATTCA TGTAGATAGC 

751 GGATTCCACG CAATTAAATA A 



(51)Int.C1.6 mWlgft 

C 1 2 N 9/02 

G 0 1 N 33/53 
//(C12N 15/09 ZNA 

C12R 1:445) 



F I 

G 0 1 N 33/53 D 
A6 1K 37/50 ABD 



X27# 



(72) t' v H • *J a y • y 

r* y ti £#ffli946o^ y rmy 
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FAB I 

This invention rebec. In pat, to newly identified polynucleotides and polypeptides; 
rarianc and derivamts of (hex polynucleotides and polypeptides; processes for making these 
polynucleotides and these pdypepticles. and tlnr variants and tW 
oflhep*ypqHides;amlusesofdTsepd 
and antagonists. fa partkahr, mtl^airtln<]tlwiegards.ths^ 

and polypeptides of sfaphylocpeeal Fab I eaoyl-ACP reductase, h-winafter referred to at "FAB I". 
BACKG ROUND OF THE INVENTION 

Although the ovemll pathway of saturated fatty acid biosynthesis is similar in all 
organisms, the fatt, acid synthase (FAS) systems vary considerably with respect to their 
structural organization. Thua in Type I FAS systems, found in vertebrates and yeasts, the 
necessary enzymes required for fatty acid synthesis are present on one or two polypeptide 
chains respectively. In contrast, in Type TJ systems found in most bacteria and plants, each 
step in the pathway is catalysed by a separate moao-fnncUonal enzyme. It would therefore 
15 appear that significant selectivity of inhibition of the bacterial and mammalian enzymes is 

possible. . 

Fab I (previously designated EnvM) functions as an enoyt-acyl carrier protein 
(ACP) reductase (Bergter. et al. (1994). JMoLChem. 269, 5493-5496) in the final step of 
the four reactions involved in each cycle of bacterial fatty acid biosynthesis. 
20 The rust step is catalysed by p^ketaacyl-ACP synthase, which condenses malonyl- 

ACP with acetyVCoA (FabH. synthase IU). In subsequent round* malooyl-ACP is 
condensed with the growing-chain acyl-ACP (FabB and FabF. synthases I and II 
respectively). 

The second step in the elongation cycle is ketoester reduction by NADPH- 
25 dependent (i-ketoaeyWACP reductase (FabG). Subsequent dehydration by B-hydroxyacyl- 
ACP dehydrase (either FabA or FabZ) leads to trms-2-enoyl-ACP which is in turn 
converted to acyl-ACP by NADH-dependent enoyl-ACP reductase (Fab I). Fmthnr rounds 
of this cycle, adding two carbon atoms per cycle, eventually lead to palmitoyl-ACP (16Q 
where upon the cycle is stopped iargdy dus to feedback inbibinoo of Fab I by palmitoyl- 
30 ACP (Heath, et al. (1996). J.BioLChcm. 271. 1833-1836). Fab I is therefore a major 
biosynthetic enzyme which is also a key regulatory point in the overall synthetic pathway. 

. Early data suggested that there were two enoyl-ACP reductases in E.coU. one 
NADPH dependem and the other NADH dependent. However, more recent work has found 
no evidence for the NADPH dependent enzyme and Fab I is the only enoyl ACP reductase 
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identified in KcolL (Heath, et al. (1995), J.Biol Chem. 27(K 2653$ - 26542; Bergl r, et al, 
(1994), JAioLCkem. 269. 5493-5496). 

It has been shown chat diazaborine antibiotics inhibit fatty acid, phospholipid and 
lipopoly saccharide (LPS) biosynthesis and it has also been shown that the antibacterial 
5 target of these compounds is Fab L For example derivative 2b18 from Grajsberger, et al 
(1984) 7. Med Chem 27 947-953 has been shown to be a non-competitive inhibitor of Fab I 
having a Ki = 0.2mM (Bergler, et al. (1994X J.Biol Chem. 269, 5493-5496). The 
antibacterial activity of diazaborine derivatives against Gram-negatives and Graro positive 
organisms is well documented (Grassberger et al^ J Med Chem. 1984 27, 947-953; 
10 Gnnowitz et al. % Acta Fharm Suocica. 1971 S 377; Wcrsch et al U.S. Patent, 2*533,918; 
Lain et a/., J. Antimirob. Cbcraother. 1 987 2* 37-45). 

Conditionally lethal Fab I mutants have been constructed in Kcoli and the Fab I 
gene from Salmonella typhimurium complements this mutation. In addition, ptasimds 
containing the Fab I gene from diazaborine resistant S. typhimuriam conferred diazaborine 
15 resistance in E-coli (Tumowsky, et al> (1989), J.Bacteriol^ 17 J, 6555-6565) confirming 
Fab I as the antibacterial target of diazaborines. 

Inhibition of Fab I either by diazaborine or by raising the temperature in an Fab I 
temperature sensitive mutant to non-permisstve conditions is lethal, thus demonstrating that 

■ 

Fab I is essential to the survival of the organism (Bergler, et al, (1994), J.BioL Chem. 269, 
20 5493-5496). Laboratory generated point mutations in the Fab J gene lead to diazaborine 
resistant E*colL 
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Fab I is conserved in Oram negative organisms with 98% identity between E.coli 
and Zsyphunurium Fab I (Bergler, ct al, (1992), J.GetuAficnMoL 138, 2093-2100) and 75% 
identity between these proteins and H Influenzae Fab L Staphylococcus aureus FAB I of 
the invention shows 54% similarity to the mycobacterial protein, InhA, which is highly 
5 conserved throughout mycobacteria including M.tuberculosti. E.coii Fab I was found to be 
34% identical, 57% similar to Brussica naptut (rape seed) enoyl-ACP reductase and S. 
aureus FAB I of the present hrrcoben was also 34% identical, 57% similar. Moreover, 
FAB I of the present invention was found to be 44% identical, 64% similar over 252 amino 
acids to ELcoli Fab L FAB I of the present invention is only 27% identical. 48% simitar to 
10 a mammalian 2/i-dienoyl-cocnzyme A reductase. This mammalian homolog differs from 
FAB I in that it is involved in the (3-oxidation of polyunsaturated enoyl-CoAs and utilizes 
NADPH as cof actor rather than NADH. Therefore, there is significant potential for 
selective inhibition of FABL Since fhexe are no rnahYeted antibiotics targeted against fatty 

♦ 

acid biosynthesis it is likely that inhibitors of FAB I will not be susceptible to current 
1 5 antibiotic resistance mechanisms. Moreover, this is a potentially broad spectrum target 

There is an unmet need for developing new classes of antibiotic compounds. 

Qeari y, there is also a need for factors, such as FAB J, that may be used to screen compounds for 

antibiotic activity, such as a simple high through-put assay for screening inhibitors of FAS. 

Such factors may afan be used to determine their roles in pathogenesis of infection, dysfunction 
20 and disease. Ider&ifkarjon and characterization of such factors, which can play a role in 

preventing, amtlioratng or correcting infections, dysfunctions or -diseases arc critical steps in 

making important dweovcries to improve human health. 

SUMMARY OF THE INVENTION 

Toward these ends, and others, it is an object of the present invention to provicfe 
25 polypeptides, inter alia, mat have been jdentififlrf as novel FAB I by homology between the amino 

acid sequence set out in Figure 1 [SEQ ID N02) and known amino acid sequences of other 

proteins such as £ coii FabI enoyi-ACP reductase and thoseaObieujcntioncd 

It is a further object of the invention, moreover, to provide polynucleotides that encode 

FAB U parucukrly polynucleotides that encode the polypeptide herein designated FAB L 
30 In a partcularfy preferred embodiment of this aspect of the invention the pdynudeotidb 

conpriscs the region encoding FAB I in die sequence set out in Figure I [SEQIDN02]. 
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In another particularly preferred embodiment of die present invention then Is a novel 
FAB I protein from 51 aureus WCUH 29 comprising Che amino acid sequence of SEQ ID 
NO:2, or a fragment, analogue or derivative thereof. 

In accordance with this aspect of the invention there is provided an isolated nucleic acid 
5 molecule encoding a marure polypeptide expressible by the Staphylococcus aureus WCUH 29 
strain contained in NdMB Deposit Na 40771 . 

In accordance with this aspect of the invertion there are provided isolated nucleic acid 
rookeries encoding FAB I, particularly staphyioooccei FAB I, including rnRNAs, cDNAs, 
genomic DNAs and, in further cn±*xfiments of tins aspect of the invention, biologically, 
10 clagnostically, clinically or therapeutically useful variants, analogs or derivatives thereof or 
rragrn^ thereof, includ 

Among the particularly preferred eotxxfoneitts of this aspect of the invention are naturally 
occurring allelic variants of FAB L • 

In accordance with this aspect of the invention there are provided novel polypeptides of 
15 staphykracal origin referred to herein as FAB I as well as biologically, cfcgncetically or 
therapeutically useful fragments, variants and derivatives thereof, variants and derivatives of the 
fragments, and analogs of the foregoing. 

It also b an object of the inversion to provide FAB I polypeptides, particularly FAB I 
polypeptides, that may be employed for therapeutic purposes, for example, to treat dbease, 
20 including txeatrnem by conferring host frnmunity against mfectiom. such as stapWococcal 
infections including but not limited to infections of upper respiratory tract (eg otitis media, 
bacterial tracheitis, acute epiglottitis, thyrokfitisX lower respiratory (eg empyema, hmg 
abscessXcarrJac (eg> infective enobc ar ditis), ga streirtes dnal (eg secretory diarrhoea, splenic 
abscess, retroperitoneal abscess), CNS (eg. cerebral abscess), eye (eg blepharitis, conjunctivitis. 
25 keratitis, enckaiterialrnhis, rxeseptai ard orbital ceflufitis, darciyrxysrins), kktey and urinary tract 
(eg. cpidMymiris, intrarcnal and p e ri nephri c abscess, toxic shock synoVome), skin (eg, impetigo, 
foUiailhis, cutaneous abscesses, cellulitis, wound infection, bacterial myositis), and bene and joint 
(eg septic arthritis, osteomyelitis). 

In accordance with yet a further aspect of the present invention, them is provided 
30 the use of a polypeptide of the invention for therapeutic or prophylactic purposes, for 
example, as an antibacterial agent or a vaccine. 
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In accordance with another aspect f the present inventi n. there is provided the us 
of a polynucleotide of the invention for therapeutic or prophylactic purposes. In particular 
genetic urvnuniration. 

Among the pertiailarry preferred eirix*Krncnti of this aspect of the invention are variants 
S of FAB I polypeptide encoded by naturally occurring aBetes of the FAB I gene. 

It is another object of the invention to provide a process for producing the affxemntiooed 
polypeptides, polypeptide fragments, variants and derivatives, fragment* of the variants and 
derivatives, and analogs of the foregoing 

* 

Id a preferred cnbodrant of this aspect of the krvcotion 
10 producing the aforementioned FAB I polypeptides comprising culturing host ceils having 
exptxsably in cocporaied therein an cxogemxisry-dcrived FAB f-enoodii^g pdynucleoudo under 
conditions for expression of FAB I in the host and then recovering the expressed polypeptide. 

In accordance with another object the invention thae an? provided products, cornpositions, 
processes and methods that utilize the aforementiooed poiypepaoes and poiyructotides for 
IS research, bic>k)gical t dink^andtrw 

In accordance with yet another aspect of the present invention, there are provided 
inhibitors to such polypeptides, useful as antibacterial agents. In particular, there are 
provided antibodies against such polypeptides. 

In accordance with certain p ic f cuod einbodknenti of das aspect of the invention, than are 
20 provided products, compositions and UEthods, inter alia, for, among other Unrigs: assessing FAB I 
cAprasion in cells by detecting FAB I polypeptides or FAB I-eocodlng mRNA; to neat bacterial 
injections in vitro, ex vivo or in vivo by exposing cells to FAB 1 polypeptides or potynudeotides as 
disclosed herein; assaying gpnetic variation and aberrations, such as defects, in FAB I genes; and 
administering a FAB I polypeptide or porynucleoode to an organism to raise an tronmirological 
25 response against bacteria, such as, for exarnpfe a staphylococcus. 

In accordance with certain preferred ernbodiments of this and other aspects of die 
invention there are probes that hybridize to FAB I sequences.' 

In certain additional preferred enixxiimerts of this aspect of the invention there are 
provided antibodies against FAB I polypeptides. In certain particularly preferred entxxliments in 
30 this regard, the antibodies are highly selective for FAB L 

In accordance with another aspect of the present invention, there are provided FAB I 
agonists. Among preferred agonists are molecules that ninac FAB I, that bind to FAB I-binding 
molecules or binding molecules, and that elicit or augment FAB I-induced responses. Also among 

5 



(38) 



fcflSH 1 ! 0-1 74590 



mmgf^ 1 5 6 2 1 6 



10 



15 



20 



25 



30 



preferred agoriista are molecules that interact with FAB t or with other mtxiilators of FAB I 
activities, and thereby potentiate or augment an effect of FAB I or more than one effect of FAB I 

In accordance with yet another aspect of the present invention, there are provaftsd FAD I 
antagonists. Among preferred antagonists are those which mimic FAB I so as to bind to FAB I* 
binding molecules but not elicit a FAB I-induccd response or more than one FAB I- induced 
response: Also among preferred antagonists are molecules that bind to or interact with FAB I so as 
to inhibit an effect of FAB I or more than one effect erf" FAB I or which prevent expression of FAB 
I. Further particularly preferred fln4EgDm5as of FAB I lower or abofeh a FABI enzymatic activity 



In a further aspect of the invention there are provided compositions comprising a FAB I 
polynucleotide or a FAB I polypeptide for adnimstntioa to cefls In vitro, to cells ex vivo and to 

* 

ceils in vivo, or to a multicellular organis m . In certain particularly preferred embodiments of tms 
aspect of the invention, the compositions c ompris e a FAB I polynucleotide for expression of a FAB 
I polypeptide in a host organism to raise an inrrsniotogical response, preferably to raise unmuaky 
in such host against bacteria, preferably staphyiocci or closefy ojeneticaly related organisms.^ 

Other objects, features, advantages and aspects of the present invention will become 
apparent to those of skill from the following description. It should be understood, however, that the 
following description and the specific examples, while nrfkatiog preferred emfooduitnts of the 
inversion, am given by way of illustration only. Various changes and modifications within the 
spirit and scope of the disclosed invention will become readily apparent to those stiled in the art 
from reading the f blowing description and from reading the other parts of the present disclosure 
BRIEF DESCRIPTION OF THE DRAWINGS 

The fuUowmg drawing UcpkU certain embodiments of the invention. It is illustrative only 
and does not limit the mvenhon otherwise disclosed herein. 

Figure I (SEQ ID N02] shows the polypeptide of Staphylococcus aureus FAB I 
deduced from the rjoIyrodeotMe of 

Figure 2 [SEQ ID NO: I] shows the polypnucleotide sequence of Staphylococcus aureus 

i ■ 

FAB L 

GLOSSARY 

The following illustrative explanations are provided to facilitate understanding of certain 
terms used frequemly herein, particularly in the Examples. The explanations are provided as a 
convenience and am not limitative of the mveritioa 
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BINDING MOLECULE, as used herein, refers to molecules or ions winch bind or 
interact specifically with FAB I polypeptide* or polynucleotides of the present invention, inchidi&& 
for exan^teerizyTiE substrates rairactics. as wdl as Clascal receptors 

(which also may be referred tp as "bindbg mofecuks* and "intcmctioo molecules " respectively 
3 and as "FAB I bnding rootecuks" and TAB I interaction molecules"). Binding between 
polypeptides of the invention and suc h molecules, inducing binding or binding or infraction 
molecules may be exclusive to polypeptides of the invention, which is very highly preferred or it 
may be highly specific for polypeptides of the invention, which is highly preferred, or it may be 
hi&iy specific to a group of proteins that includes polypeptides of the invention, which is preferred. 
10 or it may be specific to several groups of proteins at least one of which includes a polypeptide of 
the invention. 

Binning molecules also may be non-naturally occurring, such as antibodies and artibody- 
derived recants thai bind specifically to polypepddes of the invention. 

DIGESTION of DNA refers to cleavage of DNA with a restriction enzyme that acts only 
IS at certain sequences in the DNA. The various restriction enzymes referred to herein are 
c ommerc ially available and their reaction conditions, cefaclors and other requirements for use are 
weli known and routine to the skilled artisan 

For analytical purposes, typfcaly, 1 pg of plasrnkl or DNA fragment is <%=Med wkh 
about 2 urtta of enzyme in about 20 ul of reaction buffer. For the purpose of isolating DNA 
20 fragments for pbsirid construction, typically 5 to 50 ug of DNA are digested with 20 to 250 units 
of enzyme m proportionately larger volumes. 

Appropriate buffers and substrate amounts for particular restriction enzymes arc 
ofecribed ki standard laboratory manuals, such as those referenced below, and they are specified 
by commercial suppliers. 

25 mcubation tiroes of about 1 hour at J7°C are ordinarily used, but ccmditkxis may vary in 

accordance with standard procedures, the supplier's insolations and the particulars of the reaction. 
After digestion, reactions may be analyzed, and fragments may be purified by electrophoresis 
through an agarose or poryacrytairtide gel, using well known methods that are routine for those 
skilled hi the art. 

30 GENETIC ELEMENT generally means a polynucleotide comprising a region that 

encodes a polypeptide or a region that regulates transcription or translation or other processes 
important to expression of the polypeptide in a host ccfl. or a polynucleotide comprising both a 
region that encodes a polyper^io^ 
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Genetic dements may be comprised within a vector that replicates as an erxsomal dement 
that b, as a molecule physically independent of the host cell genome. They may be comprised 
within plasmtds. Genetic elements alsD may be comprised within a host cell genome; not in their 
natural state but, rather, following manipulation such as isolation, cloning and jntroductkm into a 
5 host ceil in the form of purified DNA or in a vector, among others. 

HOST CELL Is a cell which has been transformed, transfecied, infected, or entered 
fay an exogenous polynucleotide sequence, or is capable of transformation, infection, 
rransfection. or entry by an exogenous poryncleotide sequence. 

IDENTITY or SIMILARITY, as known in the art, are relationships between two 

10 porypeptxfe sequences or two pofynucfeotide sequences* as determined by comparing the 
se q ue nces. In the art, identity also means the degree of sequence relatedness between two 
polypeptide or two polynucleotide sequences as determined by the match between two strings 
of such sequences Both identity obd similarity can be readily calculated {Computational 
Molecular Biology, Leak, AM., ed, Oxford University Press, New York, 1988; 

15 Biocomputing: Informatics and Genome Projects, Smith, D.W., ed^ Academic Press. New 
York, 1993; Computer Analysis of Sequence Data, Part U Griffin, A.M., and Griffin, H.O, 
eds^ Humana Press, New Jersey, 1994; Sequence Analysis in Molecular Biology, von 
Heinje, G., Academic Press. 1987; and Sequence Analysis Primer, Ormskov. M. and 
Dovereux, J. f ods., M Stockton Press, New York, 1991). While there exist a number of 

20 methods to measure identity and similarity between two polynucleotide or two polypeptide 
sequences, both terms arc well known to skilled artisans {Sequence Analysis in Molecular 
Biology, von Heinje, O., Acadenuc Press, 1987; Sequence Analysis Primer, Gribskov, M. 
and Devereux, J., eds., M Stockton Press, New York, 1991; and Carillo, H., aad Lipman, D„ 
S1AM / Applied MatK 48: 1073 (1988). Methods commonly employed to determine 

25 identity or similarity between two sequences include, but are not limited to those disclosed in 
Carillo. H.. and Upman. SIAM /. Applied MosIl. 4* 1073 (1988). Preferred methods to 
determine kJentity are designed to give the largest match between the two sequences tested 
Methods to determine identity and similarity are codified in computer programs. Preferred 
computer program methods to determine identity and similarity between two sequences 

30 include, but are not limited tovGCG program package (Devereux, J., et al., (1984) Nucleic 
Acids Research 12(1): 387). BLASTP, BLASTN, and PASTA (Atschul, SF. et aL. (1990) 
J. MoUc BioL 215: 403). 

■ 
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ISOLATED .mans altered "by the hand of man" from its natural state; Le., that, if t 
occurs in nature, it has been changed or iuijuvuJ from its original environment or both. 

For example, a naturally occuning poiy n uctootkfc or a rxxypeptkfe naturally present in a 
living organism in its natural state is not "isolated,** but the same polynucleotide or polypeptide 
5 separated from the coexisting materials of its natural state is "isolated", as the terra is employed 
herein. For example, with respect to polynucleotides, the term isolated means that it is separated 
from the cbnynoscarne an! cell in which il naturally occurs. 

As part of or following isolation, such polynucleotides can be joined to other 
polynucleotides, such as DNAs, for mutagenesis, to form fusion proteins, and for propagation or 
10 expression in a host, for mstance. The Isolated polynucleotides, alone or joined to other 
polynucleotides such as vectors, can be introduced into 

Introduced into host cells in culture or in whole organisms* such DNAs still would be isolated, as 
the term is used herein, because they would not be in their naturally occ u rrin g form or 
envkonmcot Similarly, trgprjlynucleotides and j x^ypcu ii des may occur in a composition, such as 

IS a media formulations, solutions for inuoouctkn of polynucleotides or polypeptides, tor example, 
into cetb, compositions or solutions tor rhrmical or enzymatic reactions, for instance, which are 
not naturally occurring conditions, and therein remain isolated r^nucteoddes or pdypeptides 
within the meaning of that term as it is employed herein. 

LIGATION refers to the process of forming phosphodfester bonds between two or more 

20 porynucleotkles. which most often are double stranded DNAs. Techniques for ligation are well 
known to the art and protocols for Ligation are described in standard laboratory manuals and 
references, such as, for instance, Sambrook et al, MOLECULAR CLONING. A LABORATORY 
MANUAL 2nd BdL; Cold Spring Harbor Laboratory Press. CoW Spring Haibor. New York 
(1989) and Manians ct aL, pg. 146, ascitedbelow. 

25 COGONUCLEOTIDE(S) refers to relatively short fK^ynuckotides. Often the term 

refers to sing^stranded decaynbonuclcotidcs, but it can refer as wdl to singfc-or doublr>stiandod 
ribonuckxxklcs, RNADNA hybrids and doubk^stranded DNAs. among others. 

Oligonucleotides, such as single-stranded DNA probe oligonucleotides, often are 
synthesized by chronical methods, such as (hose inrplemented on automated oligonucleotide 

30 synthesizers. However, oligonucleotides can be made by a variety of other methods, including in 
vitro recombinant DNA-medlated techniques and by expression of DNAs in cells and organisms. 

Initially. chernicaDy synthesized DNAs typically are obtained without a 5' phosphate. The 
5* ends of such cJigurajdentides are not substrates for phosphodiester bond fonnation by ligation 
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reactions that employ DNA ligases typically used to farm recombinant DMA molecules. Where 
figation of olgonucJootkka is desired, a phoaphate can be added by standard tcchnkfica, such 
i£ those that employ a kinase and ATP. 

The 3* ere! of a cfaenocaDy syithssrxd oligonucleotide generally has a free hydroxy! group 
5 and, in the presence of a fignse, such as T4 DNA Ugose, readily will form a phosphodiestcr bond 
with a 5* phosphate of another polynucleotide, such as another oliffOfUKleotide. As is well knowm, 
tbb reaction can be prcrvtnted seicctiv^, vvhere desired, by removing the 5 1 phosphates of tho other 

pofynucKeotkKs) prior to Kgnrion. 

PT^ASMUXS generally are designated herein by a lower case p preceded and/or followed 

10 by capital letters and/or numbers, in accordance with standard naming conventions that are 
familiar to those of skiD in the art. 

Starting plasmkis discJosed herein are either c umu e icia fly available; publkty available on 
an unrestricted basis, or can be constructed from available pernios by routine application of well 
known, published procedures. Many plasmkis and other cloning and expression vectors that can 

IS be used in accordance with the present invention are well known and readily available to those of 
skill « the art Moreover, those of skill readily may construct any number of other plasmkis 
Mutable for use in the invention. The properties, construction and use of such plasmkis, as well as 
other vectors, in the present invention win be readily apparent to those of skill from the present 
disclosure. 

20 POLYNUCI£OrnDE(S) g=nerafly refers to any poryribinnKleotiae or 

■ 

pcJytteoxjribomKleotk^ which may be murwfifkd RNA or DNA or modified RNA or DNA. 
Thus, for instance, polynucleotides as used herein refers to, among others, singjo-and doubie- 
stranded DNA, DNA that Is a mixture of single- and oVx*u>stranded regions or single-, dourie- 
and triple-snanded regions, single- and double-sttanoed RNA, and RNA that is mixture of single- 
25 and ooubk^trandod regions, hybrid molecules cotnprisk^ DNA and RNA that may be single- 
stranded or, more typically, douMe-£traiideo\ ortriple-stranJedL or a mixture of single- and double- 
stranded regions. 

In addition, porynucleoode as used herein refers to triple-stranded regions comprising 
RNA or DNA or both RNA and DNA. The strands in such regions may be from the same 
30 molecule or f mm (Efferent molecules. The regions may include all of ooe or rnore of the mokcu fes„ 
but more typically involve only a region of some of the molecules. One of the molecules of a triplo- 

is an ohgOQUcleotide. 
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As used form, the torn polynucleotide indkxfcs DN As or RNAs as described above that 
contain one or morcmocfified bases. Thus, DNAs or RNAs with backbones modified for stability 
or for other reasons arc '^ynudecrides" as that term is intended herein. Moreover, DNAs or 
RNAs cwnprtsuig unusual bases, such as tnosine. or notified bases, such as trityiated bases, to 
5 name just mo examples, are polynucleotides as the term is used herein. 

It wiB be appreciated thai a great variety of mortifications have been made to DNA and 
RN A that serve many osefW purposes known to those of skill in the arL The term polynucleotide . 
as it is employed herein embraces such chemically, enzymancally or metabohcally modffied forms 
of polynucfeotides, as well as the chemical forms of DNA and RNA characteristic of viruses and 
10 cells, including sunpfe and cc*np1ex cells, utter <rffa. 

♦ 

POLYPEPTIDES, as used herein, includes all polypeptides as described below. The 
bask structiar of polypeptides b well known and has been described in irmumerable textbooks and 
other pubfations in the art. In this context, the term is used herein to refer to any peptide or 
protein comprising two or more amino acids joined to each other in a linear chain by peptide bonds. 
15 As used herein, the term refers to both short chains, which also conarixi^y arc referred to in the art 
as peptides. aUgppepddes and ofigomcrs, for example, and to longer chains, which gptrrally arc 
refened to in the art as proteins, of which there are many types. 

It wul be appreciated that polypeptides often contain amino acids other than the 20 amino 
ackfe commonly referred to as the 20 naturally occurring amino acids, and thai many amino acids, 

■ 

20 including fee terminal amino acids, may be modBfkd in a given polypeptide, either by natural 
proce sses , such as processing and other pcst-transhakmal modifications, but also by chemical 
notification techniques which are well known to the arc Even the common m adh Vaiion s that 
cccur naturally in polypeptides are too numerous to list exhaustively here, but they are well 
described in basse texts and in more detailed monographs, as well as in a vokxmmous research 

25 literature; and they are weU tawwn to ta^ of in toe ait 
Among the known modifs^oris which cnay be 
to name an illustrative few. acetyfetion. acylatkxx ADF-ribosy lation, anuoaaon, covatent 
attachment of flavin, covalent attachrnent of a heme moiety, covatent attachment of a nucleotide or 
nucleotide derivative! covalent attachment of a lipid or fipid derivative, covalent attachment of 

30 riwsphodoyincaitol. cross-lmking, cychzation, dsulfodc bond formatioa denxthyJanon, formation 
of covalent cross-links, formatioa of cystine, formation of pyrogUitamate, forrnytation. gamma- 
carboxybition, glycosylatioo. GPI anchor formation, hydroxylase*, iodination, methyiatkxi. 
rnyrisioylaiioTiL ojudation, proteolytic processing, phosphorylation, pcenyiation, racorannon. 
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setenoyfcarkm. sulfation, transfer-RNA mediated addition of amino acids to proteins such as 
aigqiyiation, and ubiqukimtion. 

Such modifications arc well known to those of skill and have been described i n great detail 
in the scientific literature. Several particularly commo n modification^ gtycosyfation, lipid 
5 attachment, sulfation. gaxnrnaHarboxyUtion of glutamic acid residues, hyctaxybtion and ADP- 
ribosylatkm, for instance, arc described in most basic texts, such as, for instance PROTEINS - 
STRUCTURE AND MOLECULAR PROPERTIES. 2nd Ed. T. K Creightoo. W. H. Freeman and 
Company, New York (19*3). Many detailed reviews are available on this subject, such as, for 
example; those provided by Wold, R, Posttranshtiocal Protein Modifications: Perspectives and 
10 Prospects, pgs. 1-1 2 in POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS, 
B. C Johnson, fid. Academic Press* Mew York (1983); Seifter et aL. (1990) Meth. EnzymoL 
IS2£2&646 and Rattan et al. (1992) Proton Synthesis: Posttnmshdonal Modifications and 
Aging, Aim. N.Y. Acad. Sci 663: 48-6± 

It will be appreciated, as is well known and as noted above, that polypeptides are not 
15 always entirely linear. For instance, polypeptides may be branched as a result of abkyritmnHon. 
and they may be circular, with or without branching generally as a result of posttranslation events, 
including natural processing event and events brought about by human manipulation which do not 

* • 

occur naturafly. Circular, branched and branched circular polypeptides may be synthesized by 
non-translatkn natural process and by entirely synthetic raethocfe, as wdL 

20 Maifkarions can occur anywhere in a porypeptkfe, including the peptide backbone, the 

amino acid side-chains and the amino or caibaxyl termini Id feet, blockage of the amino or 
carboxyl group in a polypeptide, or both, by a covafent rncdtfkation, is common in naturally 
occiii i iug and syntbenc polyrxptides and such rncdifications may be present in polypeptides of the 
preset* tnventioo, as well. For instance, the armno terminal residue of porypepcides made in K coU 

25 or other cells, prior, to proteolytic processing, almost invariably will be N-fonr^lrnrthionine. • 
During post-translationa) modification of the peptide, a methionine residue at the NH r 
terrninus may be deleted Accordingly, this invention contemplates the use of both the 
methkmine-contairiing and the methionineless amino terminal variants of the protein of the 
invention. 

» 

30 The rrocSncanons that occur in a polypeptide often wQl be a function of how it is made, 

For polypeptides made by e xpress ing a c loned gene in a host, for instance, the nature and extent of 
the modification* in large part will be determned by the host cell rjcsttranslattonal modification 
capacity and the modification signals present in the polypeptide amino acid sequence. For 

12 
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instance, a* is Midi known, gjrcceyhlion often docs not occur in bacterial hosts such as, for 
example, E. cob. Acaxdmgry, when gjycosylition is desircd, a poJypqpUrte should be expressed in 
a glycosylating host, general j a eukaryotic cell 

It will bo appreciated that the same type of modification may be present in the same or 
5 varying degree ai srveral skes in a given polypeprkfe. Also, a given polypeptide may contain many 
types of modifications. 

In general, as used herein, the term polypeptide encompasses all such modifications, 
particularly those that axe present in polypeptides synthesized by expressing a polynucleotide in a 
host ceO. 

10 TRANSFORMATION is the process by which a cell is "transformed" by 

exogenous DNA when such exogenous DNA has been introduced inside the cell rneinbrane. 

« 

Exogenous DNA may or may not be integrated (covalently finked) into chromosomal DNA 
making up the genome of the celt In prokaryotes and yeasts, for example, the exogenous 
DNA may be maintained on an cpisomal element, such as a pits mid. With respect to 

15 eukaryotic celts, a stably transformed or transfected cell is often one in which the 
exogenous DNA has become integrated into the chromosome so that it is inherited by 
daughter through chromosome replication. This stability is demonstrated by the 
ability of the eukaryotic cell to establish cell lines or clones comprised of a population of 
daughter cell containing the exogenous DNA. 

20 VARJANTCS) of rx>iyrsK^eotides or polypeptides, as the term is used herein, are 

polynucleotides or polypeptides that differ tram a reference rxxynudeotide or polypeptide, 
resp e ctiv ely. Variants in this sense are described below and elsewhere in the present disclosure in 
greater detail. 

(1) A polynucleotide that differs in nucleotide sequence from another, reference 

* • 

25 polynucleotide Generally, differences are Braked co that the nucleotide sequences of the reference 
and the variant are closely similar overall and. in many regions, identical. 

As noted below, changes in the nucleotide sequence of the variant may be suenL That is, 
they may not alter the amino acids encoded by the polynucleotide. Where alterations are limited to 
silent changes of this type a variant wiD encode a pdypcptkb with the same amino acid sequence 

30 as the reference. Also as noted below, changes in the nucleotide sequence of the variant may a ker 
the amino acid sequence of a rx>rypeptide ericoded by the reference pc4ymcleotide. Such nucleotide 
changes may result in amino acid substitutions, additions, deletions, fusions and truncations in the 
polypeptide encoded by the reference vrp tenre, as discussed below. 

13 
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(2) A porypcptkfc dial differs in ammo acid sequence from another, reference polypeptide. 
Generally, differences are limited so that the sequences of the reference and the variant arc closely 
similar ovxrafl and, in many region, identical. 

A variant and reference polypeptide may differ in amino acid sequence by one or more 
5 substitutions, additions, deletions, fusions and truncations, which may be present in any 
conirination. 

DESCRIPTION OF THE INVENTION 

The present invention relates to novd FAB I polypeptides and polyiuckotides, among 
other things, as described in greater detail below. In particular, the invention relates to 
10 polypeptides and polynucleotides of a novel FAB I gene of Staphylococcus aureus, which is 
related by amino acid sequence homology to Fab I enzymes from Mycobacteria (mhA), 
f/. influenzae, Brassica napus (rape seed) enoyl-ACP reductase, and to the E-coti Fab I 
protein. 

The invention relates especially to FAB I having the nucleotide and amino acid 
15 sequences set out in Figure 2 |SEQ ID NO: 1] and Figure 1 fSEQ ID NO:2J respectively, and to 
the FAB 1 nucleotide sequences in NCIMB Deposit No. 40771 and amino add sequences 
encoded thatfrom, which s heron referred to as "the deposited done" or as the *DNA of the 
deposited clone." It will be appreciated mat the nudeoticte and amain acid sequences set out in 
Figure 1 fSEQ ID NO:2] and Figure 2 [SEQ ID NO:l] were obtained by sequencing the FAB I 

* 

20 DN A of the deposited done, Hence, the sequence of the deposit^ clone b controffing as to any 
discrepancies between it (and the sequence it encodes) and the sequences of Figure I [SEQ ID 
N02] or Figure 2 {SEQ ID NO: 1]. 
Polynt i clootidc a 

fai accordance with one aspect of the present invention, there are provided Isolated 
25 polyrajdectides whkb encode the FAB I polypeptide having the deduced amino acid sequence of 
Figure 1 [SEQ ID N02]. 

Using the information provided herein, such as the rjojynucleotide sequence set out in 
Figure 2 [SEQ ID NO: 11, a polyrucleotide of the present invention encoding FAB I polypeptide 
may be obtained using standard cloning and screening procedures, such as those for cloning 
30 genome DNAs from bacteria using Staphylococcus aureus WCUH29 cells as starting rnateriaL 
Illustrative of the invention, the polynucleotide set out in Figure 2 [SEQ ID NO:lJ was discovered 
in a genomic DNA library oerired from Staphylococcus aureus WCUH29. 
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FAB I of the invention Is structurally related to other proteins of the enoyt-ACP reductase 
family, as shown by the results of sequencing the genomic DNA encoding FAB I in the deposited 
clone. The DNA sequence thus obtained is set out in Figure 2 [SEQ ID NO:!]. It contains an 
open rearing frame mnorfag a protein of about 256 anaro acid residues with a deduced molecular 
5 weight of about 27.99 kDa The protein exhibits greatest homology to the Kooii Fob I protein 
among known proteins. FAB I of Figure I (SEQ ID N02] has about 44% identity and about 
64% skufority with the amino acid sequence of Kcoli enoyl (ACP) reductase (Fab I), SwissProt 
Acessko Nuuber P29132. 

Porynucfcotides of the present invenrioo may be bi the form of RNA, such as mRNA. or in 
10 the farm of DNA, including, for instance; cDNA and genomic DNA obtained by cloning or 
produced by cterrical synthetic technkfjes or by a conixnation thereof. The DNA may be doubb- 
stranded or siogjc-stianacd. Sintfc-strandcd DNA may be the coding strand also known as the 
sense strand, or it may be the rxwvoodfcng strand, also referred to as the anti-sense strand. 

The coding sequence which encodes the polypeptide may be identical to the ceding 

IS sequence of tepclynuckxjtidc It also may be a polynucleotide 

with a duterent sequence, which, as a result of the redundancy (degeneracy) cf the genetic code, 

encodes the polypeptide of the DMA of Figure I [SEQ ID N02J. 

• • • ♦ 

Polynucleotides of the present invention which encode the polypeptide of Figure 1 (SEQ 

ID NCh2] may include, but are not limited to the coding sequence for the mature polypeptide, by 

20 Itself, the coding sequence for the mature polypeptide and additional coding sequences, such as 

those encoding a leader or secretory sequence, such as a pre-, or pro- or prepro protein s eq uen ce; 

the coding sequence of the mature polypeptide, with or without the afbrernenttoned additional 

coding sequences, together with additional, norHorxing sequences, including far example; but not 

tinted to non-coding 5* and 3* sequences, such as the transcribed, non-translated sequences that 

25 play a role in transcription (including t emanati on agnate, for example), ribosomo binding. mRNA 

stability elements, and **fainnat coring sequence wtikti encode additional amino acids, such as 

those which provide acfcfitiooal functionalities. Thus, for instance, the polypeptide may be fused to 

a matter sequence, such as a peptide, which factltaxes purification of the fused polypeptide. In 

certain embodiments of this aspect of the invention, the marker sequence is a hexa-histidine as 

30 discussed, this should include other tagging approaches peptide, such as the tag provided in the 

pQE vector (Qiagcn, IncX among others, many of which are commercially available. As 

described in Gentz et aU (1989) Prva NatL Acad ScL. USA 86: 821-824. for instance, hexa- 

histidine provides for corrvenient purification of the fusion protein. The HA tag may also be used 

• * 
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Jnin protein, 



to create fusion' proteins and corresponds co an epitope derived of influenza hemaj 
which ha* been described by Wilson ct aL, C 1984) Ceil 37: 161* for instance. 

In accordance with the foregoing, the term ^lynucfcodde encocfing a polypeptide* as 
used herein enconyaases polynucleotides which inchioc a sequence encoding a polypeptide of fee 
present invention, particularly staphylococcal FAB I having the amno acid sequence set out in 
Figure 1 [SEQ ID NO:2]. The temiencornpasses pciytaKleotides thai include a single continuous 
region or cfaronrinnous regions encoding the polypeptide (for example; aterrupted by integrated 
phage, insertion sequence; recombination, or editing) together with additional regions* that also 
may contain coding andVor 



The present invention further relates to variants of the herein above deserted 
polynucleotides which encodb for fragments, analogs and derivatives of the polypeptide having the 
deduced amino acid sequence of Figure 1 [SEQ ID NO£J. A variant of the polynucleotide may be 
a naturally occurring variant such as a naturally o cc u n ri n g allelic variant, or it may be a variant 
that is not known to occur naturally. Such noMaturafly occurring variants of Che polynucleotide 
may be made by mutagenesis techniques, bcluduig those applied to polynucleotides, cells or 



Among variants in this regard are variants thai differ from the aforem en tioned 
polynucleotides by nucicotklc substitutions, deletions or addition*. The substitutions, deletions or 
additions may involve one or more nucleotides. The variants may be altered in coding or non- 
coding regions or both. Alterations in the coding regions may produce conservative or non- 
conservative amino acid substitutions, deletions or additions. 

Among the particularly p r e fe rred en^bocfiments of the invention in this regard are 
polynucleotides enttd^ polypeptides havmg the anw acid sequence of FAB 1 set out in Figure 1 
[SEQ JD NQ2]: variants; analogs, derivatives and fragments thereat and fragments of the 
variants, analogs airf derivatives. 

Further particularly preferred in this regard are polynucleotides encoding FAB I variants, 
analog?, derivatives and fragments, and variants, analogs and derivatives of the fragments, which 
have the amino ac^ sequence of FAB I polypeptide of Figure 1 [SEQ ID NCh2] in which several, 

« 

a few, 5 to 10, 1 to 5, 1 to 3, 2, 1 or no amino acid residues are substituted, deleted or added, in 

* # 

any combination. Especially preferred among these are silent substitutions, ackfitions and deletions, 
which do not alter the properties and activities of FAB L Also especially preferred ki this regard 
are conservative substitutions. Most highly pre&ned are polynucleotides encocfing polypepticfes 
having the amino add sentence of Figure 1 [SEQ ID NO:2], without substitutions. 
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Further preferred embodiment of the invention are polynucleotides that' ore at (cast 70% 

identical to a polynudcodde encoding FAB 1 polypeptide having the amino acid seepage set cut in 
figure 1 [SEQ ID NQ2J, and polynuckotkles which are enaaicrrjentafy to such pdynaclDoddcs.. 
Alternatively, most highly preferred are poryrajcleotides that comprise a region that is at least 80% 
5 identical to a polynucleotide encoding FAB I polypeptide encoded by the Staphylococcus aureus 
DNAof the deposited clone and polynucleotides oornpknxntary thereto or as set out in Figure 2 
[SEQ ID NO: 1J. In this iegaid» polymicleoD^ 

preferred, and among these particularly preferred polynucleotides, those with at least 95% are 
especially preferred. Furthermore, those with at least 97% arc highly preferred among those with 

10 at least 95%, and among these those with at least 98% and at least 99% are particularly highly 
preferred, with at least 99% being the rrnre preferred. 

Particularly preferred enii xlimeots in this respect, moreover, are polynucleotides which 
encode polypeptides which retain substantially the same biological function or activity as the 
mature polypeptide encoded by the DNA of Figure 2 [SEQ ID NO 1 1 

IS The present invention further relates to polynucleotides that hybridize to the herein abovo- 

described sequences, m this regard, the present invention especially relates to pohyixtclcocides 
which hybridize under stringent conditions to the herein above-described polynucleotides. As 
hereto used, the term "stringent conditions" means hybrkization win occur only if there is at least 
95% and preferably at kast 97% identity between the seqiierjccs. 

20 As discussed additionaDy herein regarding potynocleotkie assays of the invention, for 

» • 

instance; poJynncleotines of the invention as discussed above, may be used as a Hybridization probe 
for RNA, cDNA and genomic DNA to isolate full-length cDNAs and genomic clones encoding 
FAB I and to isolate cDNA and genomic clones of other genes that ha ve a high sequeiK« suralarity 
to the FAB 1 gene. Such probes generally will comprise at least 15 bases. Preferably, such probes 

25 will have at least 30 bases and may have at least 50 bases. Particularly preferred probes will have 
at least 30 bases and will have 50 bases or less. 

For example, the coding region of the FAB I gene may be isolated by screening using the 
known DNA sequence to synthesize an oligonucleotide probe. A labeled oligonucleotide having a 
sequence complementary to that of a gene of the present uivention is then used to screen a library 

30 of cDNA, genomic DNA or mRNA to determine which members of the library the probe 
hybridizes to. 
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The polynucleotides and polypeptides of the present invention may* be enployod as 
research reagents and materials for discovery of treatments of and cSagnosUcs far disease; 
particularly human disease, as further discussed herein relating to polynucleotide assays, inter alia. 
The polynucleotides of the invention that are oligonucleotides, including SEQ ID 
5 NOS3 and 4, derived from the sequence of SEQ ID NO;l may be used as PGR primers in 
the processes herein described to determine whether or not the Staphylococcus aureus genes 
identified herein In whole or in part are transcribed in infected tissue. The invention also 
provides that such sequences may also have utility in diagnosis of the stage of infection and 
type of infection the pathogen has attained. 

10 The polynucleotides may encode a polypeptide which is the mature proteai pkr> additional 

amino or caiboxyl-tenninal amino acids, or amino acids kterior to the mature polypeptide (when 
the mature form has more than one polypeptide chain, for instance). Such sequences may play a 
role in processing of a protein from precursor to a mature form, may allow proteai transport, may 
lengthen or shorten protein half-fife or may faejfitate manipulation of a protein for assay or 

15 pnxiJCtkm/ainang other thing?. As generally is the case in vrwo, the additional amino acids may 
be processed a way from the nature protem by czflular enzymes. 

A precursor protein, having the mature form of the polypeptide fused to one or more 
proseaueocei may be an inactive form of the polypeptide. When prosequences are removed such 
inactive precursors generally are activated. Some or all of the prosequences may be removed 

20 before acttvatkn. Generally, such precursors are called prcproleina. 

In sum, a pcJyiaicleotidB of the present invention may encode a mature protein, a mature 
protein plus a leader sequence (which may be referred to as a preprotein). a precursor of a mature 
protein having one or more prosequences which arc not the leader sequences of a preproteia or a 
preproprotein, which is a precursor to a proprotein, having a leader sequence and one or more 

25 presentences, which generally are removed during processing steps that produce active and mature 
forms of the polypep ti de 

• - 

Jjeposned materials 

A deposit cx^tammg a Staphylococcus aureus WCUH 29 Strain has been deposited with 
the National Collections of Industrial and Marine Bacteria Ltd. (NC1MB), 23 St. Machar 
30 Drive. Aberdeen AB2 1RY, Scotland on 11 September 1995 and assigned NOME Deposit 
No, 40771: The FAB I clone deposit is referred to herein as "the deposited clone*' or as p the DNA 
of the deposited clone." 

18 
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The deposited material is a strain that contains the full length FAB I DNA, referred to as 
"NCIMB 4077 1 ■ upon deposit 

The sequence of the polynucleotides contained in the deposited material, as well as the 
amino add sequence of the polypeptide encoded thereby, are controlling in the event of any 
5 conflict with any description of sequences herein. 

The deposit has been made under the terms of toe Budapest Treaty on the International 
Rcxn&nuoa of Che Deposit of Mkro-organisms for Purpose* of Patent Procedure. The wain 
will be irrevocably and without restriction or condition released to the public upon the issuance 
of a patent. The deposit is provided merely as convenktice to those of skill in the art and is not 
10 an admission that a deposit is required for enablement, "such as that required under 35 IXSjC. 

* * 

§112. 

A license may be required to make, use or sell the deposited materials, and no such 
license is hereby granted 

Polypeptides 

15 Th4 present invention further relates to a prokaryotic FAB I polypeptide which has .the 

deduced ambo acid sequence of Figure 1 [SEQ ID N02]. 

The Invention also relates to fragments, analogs and derivatives of these pofypeptkles. 
The terms "fragment.* "derivative" and 'analog* when referring to the polypeptide of Figure 1 
[SBQ ID N02J 9 means a polypeptide which retains essentially the same biological function ox 
20 activity as such polypeptide* Thus, an analog includes a pxoprotein which can be activated by 
cleavage of the proprotcin portion to produce an active mature polypeptide. 

The polypeptide of the present invention may be a recombinani polypeptide; a natural 
polypeptide or a synthetic polypeptide. In certain preferred embodiments it is a recombinant 
polypeptide. 

25 The fragment, derivative or analog of the polypeptide of Figure 1 [SEQ ID NO:2J may be 

• * * 

(i) one in which one or more of the amino acid residues are substituted with a conserved or non- 
conserved amino acid residue (preferably a conserved amino acid residue) and such substituted 
amino acid resi due may or may not be one e needed by the generic code; or (ii) one in which one or 
more of the amino acid residues includes a substuuenl group, or (iii) one in which the mature 
30 polypeptide is fused with another confound, such as a compound to increase the half-lire of the 
polypeptide (for example; polyethylene glycol), or (iv) one in which tho additional amino acids are 
fused to the mature polypeptide, such as a leader or secretory sequence or a sequence which is 
employed for purification of the nature polypeptide or a proprotcai sequence. Such fragrnents, 

♦ ♦ 
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derivatives an! analogs are deemed to be within the scope of those skflfcd in ohc art from the 
teaching herein. 

Among the particularly preferred embodiments of the invention b this regard are 
polypeptides having the ammo acid sequence of FAB I set out m Figure 1 [SEQ ID NO 2] 
5 variants, analogs derivatives and fragments thereof, and valiants, analogs and derivatives of the 
fragments. Alternatively, particularly preferred entailments of the rotation in this regard arc 
polypeptides having the amino acid sequence of the FAB L variants* analogs, derivatives and 
fragments thereof and variants, analogs and derivative* of the fragments. 

Among preferred variants ate those that vary Iran a reference by conservative amino arid 
10 suhstinikra. Such substitutions arc those that substitute a ©ven arnino add in a ixi y pqjtiJ c by 
another amino acid of Boa characteristics. TypicaDy seen as conservative lobstkutions are the 
replacements, one for another, among the afipbauc amino acids Ala* Val, Leu and He; fatcrcfaange 
of the hydroxyl residues Sec and Thr, exchange of the ackflc residues Asp and On, substitution 
between the arnide residues Asn and Gin. exchange of the basic reskiiea Lys and Arg and . 
15 izplaacitrxis among the ararnaric residues Pbc, Tyr. 

Further particularly pr eferred in das regard are variants, analogs, derivatives and 
fragments, and variant, analogs and derivatives of the fragments, raring the ammo acid sequence 
of die FAB I polypeptide of Figure 1 [SEQ ID NOS] in which several, a few, 5 to 10. 1 to 5. 1 to 
3, 2, 1 or no arrnno add residues are substituted, deleted or added, in any ccritanation, Especially 
20 prefe rr ed among these are silent substitutions, additions and deletions, which do not alter the 
properties and activities of the FAB I. Also especially ix da ted in this regard arc conservative 
substkutioro. Most highly preferred arc pocypepddes having the amino acid sequence of Figure 1 
[SEQ ID NO:2] without substitutions. 

The polypeptides and poJynucbotidcs of the present invention are preferably provided in 
25 an isolated form, and preferabry are r*iri6ed to hornogmeaty. 

The polypeptides of the present invention include the polypeptide of SEQ ID NO£ (in 
particular die mature polypeptide) as well as polypeptides which have at least 80% kienrity to the 
polypeptide of SEQ ID NO.-2 and more preferably at least 90% s imilarity (more preferably at least 
90% kfenriry) tothe potyrjeptide of SEQ ID N02 are! stH more preferably at least 95% sinalarky 
30 (still more preferably at least 95% identity) to the polypeptide of SEQ ID NO?2 and also include 
portions of such rjorypefaides vvirJi ^ 
arnino acids and more preferably at least 50 amino acids. 
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Fragments or portions of the polypeptides of the present invention may be employed for 
producing the corresponding ftill-lengtti polypeptide by peptide synthesis; therefore; the fragments 
may be employed as ineonocfates far producing the full-length polypcpbdcs. fragrant* or 
portions of the potynudeotides of the present invention may be used to synthesize fuB-length 



Alsosanarg pieceiT edcrri^ 
coirairiskrg tragrrtents of FAB I, most particularly fragments of FAB I having the airuno acid set 
out in Figure 1 [SEQ ID NCh2) and fragments of variants and derivatives of the FAB I of R#ue 1 
[SEQIDN02J. 

In this regard a fragment is a polypeptide having an amino acid sequence that entirety is 
the same as part but not all of the amino add sequence of the aforementioned FAB I polypeptides 
and variants or derivatives thereof. 

Such fragments may be "freestanding," £&, not part of or fused to other amino acids or 
polypeptides, or they may be comprised within a larger polypeptide of which they form a part or 
region. When com pr ised within a larger iwiypoptidb, tbc praendy discussed fragnrng most 



p re fe rabl y form a smglo cxMtmuous region, However, several fragments may be comprised within 
a single larger polypeptide. For instance certain pr e f e rr e d c rrA io dinra ts relate to a fragment of a 
FAB I poJypeptid© of the present oonyriaod wkhin a precursor polypeptide dejigncd for expression 
in a host and having heterologous pre and pro-polypcjtjde regions fused to the amino tenrarais of 



the FAB I fragment and an additional region fused to the carboxyi terminus of the fragment 
Therefore; fr agment s in one aspect of the meaning intended herein, refers to the portion or portions 
of a fusion polypeptide or tro 

Particularly preferred fragments include those encoded by amino acids 1-20. 21-40, 41- 
60. 61&U 81-100, 101-12TA 121-140. 141-16XX 161- 18a 181 -200. 201-220, 221-240, 241- 256 
and contiguous crjrnbirtalrorjs tfrereof. 

More particularly preferred fi r i ng ** incfude; for example; those with high homology to 
other s equenced structurally related elements. These include, for example, regions homologous to 
fragmerte of Exou fabd including about 13 to about 25, about 32 lo about 39. about 112 to about 
125, aboutl56 to about 1 96 aod about 231 to about 252. Among especially preferred 
fragments of the rrrverroon are truncation mutants of FAB I. Truncation mutants include FAB 1 
polypeptrdes harmg the airaoo acid sequence of Figure 1 [SEQ ID NO£] or of variants or 
derivatives thereof; except for deletion of a ccrJbraioos series of residues (that is, a cortinuous 
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region, pan or portion) that includes the amino temanus, or a continuous series of residues that 
nctudes the carboxyt temicus or. as in double tiuncadoo mutants deletion of two continuous 
aeries of residues, one including the amino terminus and one including the carboxyl terminus. 
Fragments having the size rang** set out about also are preferred embedunents of truncation 
3 fragments, wrach are especially palmed among fragments generally. Degradation products 'of the 
polypeptides of the invention in a host cell, particularly a staphylococcus, ana also preferred 
polypeptides. 

Also preferred in this aspect of the invention are fragments characterized by structural or 
functional attributes of FAB L ' Preferred ernbotirnents of the invention in this regard include 
10 fragments that comprise alpha-helix and alpha-heEx forming regions falpha-rcgions'X beta-jheet 
and beta-sheet-forming regions (^eta-regkns'Tt turn and turn-forming regions ("turn-regions"), 
coil and coD-fbrrrang regions ("coil -regions*), hydrophobe regions, hydrophobic regions, alpha 
araphjpathic regions, beta amphipathic regions, flexible regions, surface^fonrvng regions and high 
antigenic index regions of FAB L 

15 Among the preferred fragrnents in this regard are those that comprise regions of FAB I 

that contaki structural features, such as the features set out above. In this regard, the regions 
defined by the residues 1 to about 8, about 26 to about 34, about 39 to about 61. about 70 to 
about 80, about 95 to about 107, about 127 to about 139, about 162 to about 173 and about 207 
to about 220 are characterized by amino acids believed to cccnprisc alpha helix fomnng regions. 

20 Additionally, the regions defined by the residues about 9 to abort 13, about 19 to about 25, about 
62 to about 69. about 85 to about 95, about 141 to about 156, about 173 to about 188 about 230 
to about 226, about 232 to about 240 arc characterized by residues believed to comprise beta-sheet 
regions. Also, the regions defined by die residues about 80 to about 85, about 108 to about 1 12, 
about 120 to about 125, about 178 to about 183, and about 198 to about 203 are characterized by 

25 regions betived to compri se turn regions. Also, the regions defined by die residues about 80 to 
about 85, about 105 to about 110. about 120 to about 125, about 138 to about 143, about 145 to 
about 153, about 175 to about 180. about 187 to about 192. and about 240 to about 245 are 
characterized by amino acid compositions believed to comprise coil regions. The regions defined by 
the residues about 9 to about 14, about 20 to about 36. about 86 to about 98 , about 115 to about 

30 129, about 138 to about 152, about 161 to about 179, about 185 to about 195, about 226 to about 
240, about 249 to about 256 are characterized by hydrophobic amino acids. Additionally, the 
regions defined by the re^ 19, about 36 to about 86\ 98 

to about 115. about 130 to about 138, about 152 to about 161, about 180 to about 186, about 206 
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to about 226, about 239 to and about 249 are characterized by hydrophillc amino acids. Also, the 
regions defined by the residues abo^ 20 to about 40, about 43 to about 62, about 72 to about 93, 
about 102 to about 117, about 128 to about 140, about 180 to about 220, and about 228 to about 
240 are charactoized by amino acid residues believed to comprise aa alpha amphiparfuc region 
S and the regions defined by the residues about 1 to about 10, about 27 to about 50, about 60 to 
about 72, about 97 to about 1 10, about 1S8 to about 191, about 208 to about 220, and about 240 
to about 252 are characterized by ammo acid residues believed to comprise a beta arophipatrac 
region. Additionally, the regions defined by the residues about 38 to 58. about 77 to about 89, 
about 98 to about 1 14, about 130 to about 142, about 190 to about 204, about 208 to about 230, 
10 and about 234 to about 246 aie characteristic of aniro icti 

regions. The regions defined by residues about 34 to about 62, about 98 to about 112 and about 
206 to about 222 ace befieved to -oonxpise surface forming regions. Additionally* the regions 
defined by residues about 3 to about 9, about 14 to about 20, about 25 to about 33, about 38 to 
about 60, about 65 to about 88, about 98 Id about 1 14, about 120 to about 124, about 130 to 
IS about 140, about 178 to about 185, about 195 to about 228, and about 236 to about 247 axe 
believed to comprise regions of high artigeuknry. Such regions set forth above may be cornpnsed 
within a larger polypeptide or may be by themselves a preferred fragment of the present invention, 
as discussed above. It wiD bo appreciated that the term "about" as used in this paragraph has the 
meaning set out above reganfiiig fragment! In general 
20 Further preferred regions arc those that mediate activities of FAB L Most highly preferred 

in this regard are fragments mat have a chemical, biological or other activity of FAB I, including 
those with a similar adivfry or an. improved activity, or with a decreased undesirable activity. 
Highly preferred in this regard are fragments that contain regions that are hornotogs in sequence, or 
ia position, or in both sequence and to active regions of related polypeptides, such as the related 
25 polypeptides set out in Figure 1 [SEQ ID N&2], which include Exoii Enoyl ( ACP) reduota se. Fab 
L Among particularly pjefen o d fragments in these regards are truncation mutants, as discussed 
above, Further prepferred polynucelotide fragments are those thai are antigenic or irnmunogenic in 
an animal especially m a human. 

It will be appreciated that the invention also relates to, among others, polynucleotides 

* * 

30 encoding the aforementioned fragments, polynucleotides that hybridize to polynucleotides encoding 
the fragments, particularly those that hybridize under stringent conditions; and polynucleotides, 
such as PGR primcra, for anapfifying polynucleotides that encode the fragments. In these regards, 
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preferred poIyimjcteotkJes arc those that correspondent to the preferred fragments, as discussed 
above. 

Vectors, host edb, expression 

The presert invention also relates to vectors which comprise a polymickotide or 
5 polynucleotides of the present, invention, host cells which arc genetically engineered with vectors of 
the invention and the production of polypeptides of the invention by recrjrnbinant techniques. 

Host cells can be geneticaly engineered to incorporate pc^ynicleotides and express 
polypeptides of the present invention. For instance; polynucleotides may be introdioed into host 
ecus using wdl known techniques of infection, transduction, transaction, tramvectkn and 
10 transfbrrrntioa. The polynucboddes may be irmrodaced alone or with other potynicteorkica. Such 
other polynucleotides may be introduced independently, co- introduced or introduced joined to the 
porynocleotkfes of die invention. 

Thus for instance, the polynucleotides may be joined to a vector containing a selectable 
marker for propagation in a host. TTie vector construct may be introduced iito host ceils by the 
15 aforementioned teefcrtipjues. Generally, a p las mid vector is introduced as DNA in a precipitate, 
such as a calcium phosphate r^rxipitalc, or ui a conpicx wall a cba Ekx tr gpora ti gn also 

may be used to introduce porynncfeotides into a host If the vector is a virus, it may be packaged in 

m » 

vitro or mcroduced imo a poclca^tog ceil and the packaged virus may be tramdnced into cefls. A 
wkfa variety of techniques suitable for making rxdynuckotides and for introAicing polyrftieleotides 

20 Into cells in accordance with n^ 

in the art. Such techniques are revvwed at length in Sarnbrook et aL cited above, which is 
illustrative of the many laboratory manuals that detail these techniques. In accordance with this 
aspect of the invention (he vector may be, for example, a plasrnkJ vector, a single or double- 
stranded phage vector, a single or ckxMe^tranded RNA or DNA viral vector. Such vectors may 

25 be introduced into cells as polynucleotides, preferably DNA. by wefl known tochrugues for 
introducing DNA and RNA kto cells. The vectors, in the case of phage and viral vectors also may 

* 

be and preferably are Introduced into cells as packaged or eneapsidated virus by wefl known 
techniques for infection and transduction. Viral vectors may be replication competent or 
replication defective. In the latter case viral propagation generally will occur only m 
30 coirt>fcrncrding host cells. 

fteferred among vectors, in certain respects* arc those for expression of poryraickctidcs 
and poryrjeptides of the present invention Generally, such vectors comprise ds-acting control 
regions effective for expression in a host oporaavely luted to the porynucteotide to be expressed. 
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Appropriate trans-acting factor? either are supplied by the host, supplied by' a compta renting 
vector or suppEed by the vcoor fcsdf upon introduction kxo the host- 

In certain preferred en&odiments h this regard, the vectors provide for specific 
expression. Such specific expression may bo inducible expression or expression only in certain 
5 types of cells or both inducible and cdl-specific. Particularly preferred among indndbfe vectors 
are vectors that can be induced for expression by environmental footers that arc easy to 
manipulate, each as tonyerature and nutrient additives. A variety of vectors suitable to thb aspect • 
of the inventioa induing constitutive and sndcdble expression vectors for use in prokaryotic and 
cukoryotk hosts, are well 

10 The engineered host eels can be cultured in conventional nutrient media, which may be 

modified as appropriate for, inter alia, activating rxooxxcrs, selecting transfbrmants or amplifying 
genes. Culture corridors, such as tenyerature, pH and the Like* previously used with the host ceO 

4 

selected for expression generally win be suitable for expression of polypeptides of the present 
invention as will be apparent to those of skiD in the art 
IS A great variety of expression vectors can be used to express a pdypeptioc of the 

invention. Such vectors include, among others, chrornoaonul, eptsomal and virus-derived vectors, 
vectors derived from bacterial p&mwfe. from haaeriophage* from trartsposons. from yeast 

m 

cpisemcs, from insertion dnrcnts. from yeast chroinosoraal elements, from viruses such as 
bactiovirusos, papova viruses, such as SV40, vaccinia viruses, adenoviruses; fowl pox viruses, 

20 psetrtvabtes viruses and retroviruses, and vectors derived from combinations thereof, such as 
those derived from plasnnd and bacteriophage g e n etic elements, such as cosnxds and phagemids, 
all may be used for expression in accordance with (his aspect of Che present invention. Generally, 
any vector sukahla to maintain, propagate or express polynucleotides to express a polypeptide in a 
host may be used for expression in this regard. 

25 The appropriate DNA sequence may be inserted into the vector by any of a variety of 

well-known and routine lechraques. In general, a DNA sequence for expression is joined to an 
expression vector by cleaving the DNA sequence and the expression vector with one or more 
restriction enobnuckases and then joining the restriction fragments together using T4 DNA ligase. 
Procedures for restriction and ligation that can be used to this end are weO known and routine to 

30 those of skill Suitable procedures in this regard, and for constructB^g expression vectors using 
alternative techniques, which also are well known and routine to those skill, are set forth in great 
detail in Sarnbrook et ai, (1989) MOLECULAR CLONING. A LABORATORY MANUAL, 2nd 
Ed; Coid Spring Harbor Labcrsiory Press, Cold Spring Harbor. New York. 
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The DNA sequence in the expression vector b operativery linked to appropriate 
expression control sequence^), indudfctft far MEtance, a promoter to direct roRNA transcription. 
Representatives of such promoters pcfcxJg the phage kanbda PL promoter, the E, cotf lac. up and 
tic promoters, the S V40 early and bite promoters and promoters of retroviral LTRi, to name just a 
5 few of the weD-btown prpcnotErs. It wiD be understood thai mnrerous promoters not mentioned 
are suitable for use in this aspect of the invention ore *eQ known tnd readily may be employed by 
those of skiD wi the manner illustrated by tteciscussion art 

In general expression constructs will contain sites for transcription initiation and 
tcmarttiion. and, in the transcrfted region, a riwuomc binding sine for translation. The coding 
10 portion of the mature transcripts expressed by the constructs will include a translation initiating 
AUG at the tegorong and a terTnination codon appropriately positioned at the end of the 
polypeptide to be translated. 

In addition, the constructs may contain control regions that regulate as well as engender 
expression. Generally, in accordance with many ooi m iaonly practiced procedures, such regions wiM 
15 operate by controlling transcription, such as transcription factors, repressor binding sites and 
termination, among others. ^ ^ 

Vectors for prnragarinn and expression generafly will include selectable markers. Such 

• • • a 

markers also may be suitable for amplication or the vectors may contain additional markers tor 
this purpose In tins regard, the expression vectors preferably contain one or more selectable 

20 marker genes to provide a phenotypic trait for selection of transformed host cells. P r rf erred 
markers include rfhyoVofolate reductase or neornyctn resistance for eokaryotie cell culture, and 
leu-acydine or ampfcilUn resistance genes for cuhuring K. call and other rxokaryotes. 

The vector containing the appropriate DNA sequence as described elsewhere faerein, as 
udl as an appropriate prornotar, and other apprnpriam control sequences, may be intrtxtoced into 

25 an appropriate host using a variety of wd known techniques suitable to expression frcrcin of a 
desired rxiypeptide. Representative examples of appropriate hosts indude bac^^ 
s trcp t ococi. staphylococci, £ ooti t streptornyces and Salmonella typhimurium cdb; fungal cells, 
such as yeast cells and Aspergillus cells; insect cells such as Drosophila S2 and Spadaptem Sf9 
cells; animal cells such as CHO. COS and Bowes melanoma cells; and plant cells. Hosts for of a 

30 great variety of expression constructs are well known, and those of skill will be enabled by the 
present disclosure readily to select a host for expressing a polypeptides in accordance wiih this 
aspect of the present invention. 

m 

m • 
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More particularly, the present Invention also Includes recombinant constructs, such as 
expression constructs, comprising one or more of the sequences described above; The constructs 
comprise a vector, such as a plasmid or viral vector, into which such a sequence of the invention 
has been inserted. The sequence may be inserted in a forward or reverse orientation. In certain 
5 preferred ernbodurcnts in this regard, the construct further comprises regulatory <yqm»r»cre. 
including, for example, a promoter, operably linked to the sequence. Large numbers of suitable 
vectors and promoters are known to those of skill in the art, and there are many commercially 
available vectors suitable for use in the present invention. 

The following vectors, which are co mm e rci ally available, are provided by way of 
10 example. Among vectors preferred for use in bacteria are pQETO, pQE5D and pQE-9, available 
from Qifgen; pBS vectors, Phagescript vectors, Btieseript vectors. pNHSA. pNHloa, pNHlSA, 
pNH46A, available from Strata^ene; and ptrc99a, pKK223-3, pKK233-3, pDR540, pRTT5 
avaiable from Pharmacia. Among preferred eukaryotic vectors are pWLNEO, pS V2CAT, 
pOG44» pXTl and pSG available from Stratagene; and pSVK3, pBPV, piviSG and pSVL 
15 avaiable from Pharmacia. These vectors are listed solely by way of illustration of the many 
contnerriaOy available and well known vectors that are available to those of skill in the art ibr use 
in accordance with this aspect of the present invention. It will be appreciated that any other 
plasmid or vector suitable for, for example, irtroduction, maintenance, propagation or expression 
of a porynucleotioe or polypeptkfe of the invention in a host may be used in this aspect of the 
20 invention. 

■ ■ 

Promoter regions can be selected from any desired gene using vectors that contain a 
reporter transcription unit lacking a promoter region, such as a ctf ocampherncol acetyl transferase 
fXZAT") transc rip tion unit, downstream of restriction site or sites for introducing a cancfidato 
promoter fragment; £.£., a frogmen that may contain a promoter. As is well known, rtroductJon 
25 into the vector of a promoter-containing fragment at the restriction site upstream of the cat gene . 
engenders production of CAT activity, which can be detected by standard CAT assays. Vectors 
suitable to Uus end arc well known and readily available. Two such vectors are pKK232-8 and 
pCM7. Tims, promoters for expression of polynucleotides of the present invention include not 
only wel known and readUy available promoters, but also promoters mat readily may be obtained 

• 

30 by the foregoing Technique, using a reporter gene 

Among known prokaryotic promoters suitable for expression of polynucleotides and 
polypeptides in accordance with die present invention are the £ cols lad and KacZ and promoters, 
the T3 and T7 promoters, the gpf promoter, the lambda PR, PL promoters and the tip promoter. 
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Among known eukaryotic promoters suitable in this regard are the GMV inunediafe early 

promoter, the HSV thymidine kinase promoter, the early and late SV40 prornotEis, the promoters 

» 

of retroviral LTRs, such as those of the Rous s ar c om a virus CRSV"X and metaOothbnein 
promoters, such us the mouse ngtaOothionrpvI promoter. 

5 Selection of appropriate redoes and promoters for expression in a host ceO is a well 

known procedure and the requisite techniques for expression vector construction, introduction of 
the vector into the host and expression in the host are routine skills in the art 

The present invention also relates to host cells containing the above-described constructs 

♦ 

cfacusacd above* The host cefl can be a higher eukaryotic cell, such as a rnarnrnaltan ceO, or a 
10 lower eukaryotic cell, such as a yeast cefl, or the host cell can be a prokaryooc cell such as a 

« 

bacterial ceJL 

Introduction of the. construct into the host cell can be affected by calcium phosphate 
transfecrion, DEAErdextran mediated transition, canonic hpxl mediated transection, 

• 4 i 

ekctroporation, tramducuon, scrape loading, baffisbc irtrooucuoo, infection or other ma hods. 
15 Such methods are described in many standard laboratory manuals, such as Davis et al, (1986) 
BASIC METHODS IN MOLECULAR BIOLOGY, and Siunbrook et aU (19S9) MOLECULAR 
CLONING: A LABORATORY MANUAL, 2nd Ed, Cold Spring Harbor Laboratory Press. Cold 
Spring Harbor, N.Y.. 

Constructs in host cells can be used in a cxxivtnrional manner to produce the gene product 
20 encoded by the recombinant sequence. Abenurivety, the polypeptides of the invention can be 
synthetically produced by conventional peptide synthesizers. 

Mature proteins can be expressed in raanvnalian cells, yeast, bacteria, of other cells under 
the control of appropriate promoter s . CeU-ftce translation systems can also be employed to 
produce such proteins using RNAs derived from the DNA constiucts of the present mvennon. 
25 Appropriate cloning and expression vectors for use with prokaryotic and eukaryotic hosts are . 
described by Sarrbrook et aL (1989) MOLECULAR CLONING: A LABORATORY MANUAL, 
2nd Ed„ Cold Spring Harbor laboratory Press, Cold Spring Harbor, N.Y.. 

Generally, recornbmant expression vectors wiD include origins of replication, a promoter 
derived from a bighry^pressed gene to direct transcription of a downstream structural sequence, 
30 and a sefcctabte marker to permit isolation of vector containing cells after exposure to the vector. 
Among suitable promoters are those derived from the genes that encode glycolytic enzymes such as 
3-phcephoglycerite kinase fTOn?), a-foctor, acid phosphatase, and heat shock proteins, among 
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others. 




s include the ampaciifin resistance gene of EL colt and the trpl gene of S. 



ccrevuiae. 




eukaryotes may be increased by inserting an enhancer sequence i mo the vector. Enhancers arc cis- 
5 acting elements of DNA. usually about from 10 to 300 bp that act to increase transcriptional 
activity of a promoter in a given host cell-type. Examples of enhancers include die SV40 enhancer. 



that h is opcrably linked to the promot er for expression. The pcfyiuKleotide win be positioned so 



and a transcription lenririaikjn signal appropriately disposed at the 3 * end of the transcribed region 
For fccaetkai of the translated protein into the lumen of die endoplasmic gyfyiiitiirr^ into the 



incorporated into the expressed polypeptide. These signals may be endogenous to the polypeptide 
or they may be heterologous signals. 

The polypeptide may be expressed in a modified form, such as a fusion protein, and may 
include not only secretion signals but also additional heterologous functional regions. Thus, for 

25 instance, a region of additional amino acids, particularly charged amino acids, may be added to die 
N-termmas of the polypeptide to improve stability and persistence in the host ceO, during 
purification or (hiring subsequent handing and storage. Also, region also may be added to the 
polypeptide to facilitate purification. Such regions may be removed prior to Final preparation of 
the polypeptide. The addition of peptide moieties to polypeptides to engender secretion or 

30 excretion, to improve stability or to facilitate purification, among others, are familiar and routine 
techniques in the art. A preferred fusion protein comprises a heterologous region from 
biiiTunolgfobufin that is useful to solubilize or purify polypeptides. For example, EP-A-O 464 
533 (Canadian counterpart 2045869) discloses fusion proteins comprising various portions of 




10 






29 



(62) ^¥10-174590 

1 5 6 2 1 6 

constant region of immunoglobin molecules together with another human protean or part 
thereof. In many cases, the Fc part in fusion protein is thoroughly advantageous for nse in 
therapy and diagnosis and thus results, for example, in improved pharmacokinetic properties 
(see EP-A 0232 262). On the other hand, for some uses it would be desirable to be able to 
5 del ete the Fc part after Che fusion protein has been expressed, detected and purified in the 
advantageous manner described. This is the case when fx: portion proves to be a hindrance to 
use in assays, therapy or diagnosis, for example when the fusion protein is to be used as 
antigen for irnmrnuzatkms. In drug discovery, for example, human proteins, such as, shIL5- 
has been fused with Fc portions for the purpose of high-throughput screening assays to 
10 identify antagonists of hIL-5. See, D« Bennett ct a], (1995) Journal of Molecular 
Recognition. Vol. 8 52-58 and K. Jobanscn et al (1995) The Journal of Biological 
Chemistry. Yol. 270. No. 16. pp 9459-9471 

Suitable prokaryotic hosts for propagation, rrainrcnanco or expression of polynucleotides 
and polypeptides in accordance with the invention include s trep to cocci, Escherichia coa\ Bacillus 
15 subtills and Salmonella typhlmuriunv Various species of Pseudornanas, Streptomyces, and 
Staphylococcus are also suitable hosts in this regard. Moreover, many ether hosts also known to 
those of skill may be employed in this regard. 

As a representative but non-Hmfelng example, useful expression vectors for bacterial use 
can comprise a selectable marker and bacterial origin of replication derived from comrnertially 
20 available p fasro h fe comprising genetic dements of the well known cboing vector pBR322 (ATCC 
37017). Such commercial vectors inckrde, for example; pKK223-3 (Pharmacia Fre Chemicals, 
Uppsala, Sweden) and GEM 1 (ftomcga BRXec. Madison. WI. USA). These pBR322 "backbone" 
sections are combined with an appropriate promoter and the structural sequence to be expressed 

Following transformation of a suitable host strain and growth of the host strain to an 
25 appropriate ccfl density, where the selected promoter is ndurible it is Induced by appropriate 
means (&£., temperature shift or exposure to chemical inducer) and cefls are cultured for an 
additional period. 

Cells typically then are harvested by cenuifogadon. disrupted by physical or chemical 
means, and the resulting crude extract retained for further purification. 
30 Microbial cells employed in expression of proteks can be disrupted by any convenient 

method, including frecz&thaw cycling, sonkadon. mechanical disruption, or use of ceil lysing 
agents, such methods are wefl know to those skilled in the art 

30 
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Various mammalian cell culture systems can be employed for expression, as wdl 
Examples of nummaaan expression systems mriucte the COS-7 lines of monkey kidney (ibtoWast, 
described in Ghrzman et al, (1981) Off 2J: 175. Other cefl fires capable of expressing a 
compatible vector tnckjde for example, the C 127, 3T3, CHO, HcLa, human kidney 293 and BHK 
5 cell lines. 

♦ 

Mammalian expression vectors may comprise an origin of replication, a suitable promoter 
and enhancer, and also any necessary ribosoms binding sites, poryaderryUtion sites, splice donor 
and acceptor sites, transcriptional tcrmmation sequences, and 5 1 flanking oon-tjanscribed sequences 
that are necessar y for expression, In certain preferred einbodiroents in this regard DNA sequences 

10 derived from the S V40 splice sites, and the S V40 r>oxyadenylatk» sites ate used fcr reqmred non- 
transcribed genetic elements of these types. 

FAB I poryperxide can be recovered and purified from recombinant cefl cukurcs by vwfl- 
known methods including anomonkjin sulfate or cthanol pteripitaoan, acid extraction, anicc or 
cation exchange chrornatography, phosphccdlubse chromaJtography, hydrophobic nteraction 

15 chromatography, affinity chromatography, riyckmylapatite chramato^apfay and lectin 
chromatography. Most preferably, high p er fo rmance liquid chrornatography XHPLC") is 
employed for purification. Well known techniques for refok£ng proteb may be employed to 

• * ■ 

regenerate active corforniatjoQ when the polypeptide is denatured during isolation and or 

purifcation. this krvention also provides the use of anti-FAB I antmodics fox detection of FAB 1 
20 otaring purification. 

Polypeptides of the present invention include naturally purified products, products of 

coenucaJ synthetic procedures, and products produced by recombinant techniques from a 

prolcaryotk or eukaryouc host, including, for example, bacterial, yeast, higier plant insect and 

mammalian cells. Depending upon the host employed in a recombinant production procedure, the 
25 polypeptides of the present invention may be glycosylated or may be non-gfocosytatcd. In addition, 

polypeptides of the inventjon may also include an irntiai modified methionine residue, in tome cases 

as a resuk of host-mediated processes. 

FAB I polynucleotides and polypeptides may be used n accordance with the present 

invention for a variety of applications, particularly those that make use of the chemical and 
30 biological properties of FAB L Additional applications relate to diagnosis and to treatment of 

disorders of cefis, tissues and organisms. These aspects of the invention are illustrated further by 

the'fbflowing dacusaaon, 

Polynucleotide assays 
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This invention is also related to the use of the FAB I pplvmckvtkks to detect 
elementary polynucleotides such as. for example, as a diagnostic reagent Detection of FAB I 
in a cuk&jyotc, particularly a mammal and especially a human, will provide a diagnostic method 
that can add to, define or aDow a diagnosis of a disease. Bukaryotes (herein also "iriiYkluaKs)"). 
particularly mammals, and especially humans, carrying a FAB I gene may be detected at the DMA 
level by a variety of techniques. Nuckac acids for diagnosis may be obtained from an individual's 
cells and tissues, such as bone. Wood, muscle, cartilage, and skin. Tissue biopsy and autopsy 
material is also preferred for samples from an individual to use in a diagnostic assay. Genome 
DNA may be used directly for detection or may be amplified enzymatlcaUy by using PCR prior to 
analysis. PCR (Saild et aL, (1986) Nature. 324: 163-166). RNA or cDNA may also be used in 
the tame ways. As an example, PCR primers complementary to the nucleic acid encodfag FAB I 
can be used to identify and analyze FAB I presence and expression. Using PCR, characterization 
of the atn^ of prokaryote present in aeukarycte, particularly a mammal, and cspecafly a human, 
may be made by an analysts of the genotype of the prokaryote gene. For example, deletions and 
insertions can be detected by a change In sire of rhe amplified product in comparison to the 
genotype of a re fe rence sequence; Point nutations can be identified by hybridizing amplified DNA 
to radiolabeled FAB I RNA or alermtrvely, radralabefed FAB I antisense DNA sequences. 
Perfectly matched sequences can be distinguished from rnisrnaftched duplexes by RNase A 
digestion or by <fiflartices in melting tenperatures. 

Sequence differences between a reference gene and genes having mutations also may be 
revealed by direct DNA sequencing. In addition, cloned DNA segments may be employed as 
probes to detect specific DNA segments. The sensitivity of such methods can be greatly enhanced 
by appropriate use of PCR or another amplication method For example, a sequencing primer is 
used with double-stranded PCR product or a smgje-stranded template molecule generated by a 
modified PCR. The sequence determination is performed by conventional procedures with 
radiolabeled nucleotide or by automatic sequencing procedures with fluorescent-tags. 

Genetic testing based on DNA sequence differences may be achieved by detection of 

■ 

alteration in electrophoretic mobility of DNA fragments in gels, with or without denaturing agent* . 
Small sequence deletions and insertions can be visualized by high resolution gel etecmyhoresis. 
DNA fragments of different sequences may be distinguished on denaturing forrnamidc gradient 
gels m which the rncoflities of different DNA fragments are retarded in ihe gel at dtfferent posh ions 
according to their specific melting or partial melting terrnperatures (see, e.g. t Myers et aU (1985) 
230: 1242). 
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• 

Sequence change* at specific locations aiso may be revealed by nuclease protection 
assays, such as RNase and SI protection or the chemical cleavage method {e.g.. Cotton et aL, 
(19S5)Proc Nad.Acad. ScL, USA. 85: 4397-4401). 

Thus, the detection of a specific DNA sequence may be achieved by methods such as 
5 hybndizaiion. RNase protection, chemical cleavage, direct DNA sequencing or the use of 
restriction enzymes, (eg., re st ric ti on fragment length polymorphisms fRFLP") and Southern 
blotting of genomic DNA. 

In addition to more conventional gd-electropboresis and DNA sequencing, mutations also 
can be delected by in situ analysis. 
10 A nutation may be ascertained for example* by a DNA sequencing assay. Samples are 

processed by methods known in the ait to capture the RNA. Pint strand cDNA is synthesized 
from the RNA samples by adding an oligonucleotide primer consisting of sequences which 
hybridize to a region on the mRNA. Reverse transcriptase and deaxynucteotkfcs arc added to 
allow synthesis of the first strand cDNA. Primer sequences are synthesized based on the DNA 

■ - 

15 sequence of the FAB I protein of the invention The primer sequence is generally comprised of at 
least 15 consecutive bases, and may contain at least 30 or even 50 consecutive bascs^ ^ 
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CHb carrying mutatw imcntion may also be detected it the 

DNA level by a variety of techniques, to allow for serotypin^ for example Nucleic acids for 
dagno&b may be otxaincd from an individual's eels or bodily fluids, including but not limited to 
blood, urine* saliva, tissue biopsy and autopsy material. Tne genomic DNA may be used directly 
5 for detection or may be amplified enzymatically by using PCR (Saiki ef of, ( 1986) Nature, 

324: 1 63- 1 66) prior to Analysts. RT-PCR can also be used to detect nutations. It is particularly 
preferred to used RT-PCR in conjunction with automated detection systems, such as, for exan^^ 
OcdcScad, RNA or cDNA may aho bo used for the same purpose; PCR or RT-PCR. As an 
example; PCR primers cqnp l en gotary to the nucleic acid encoding FAB [ can be used to identify 

10 and analyze nutations. Examples of represematrve primers are shown below in Table I. For 
example; deletions and insertions can be detected by a change « size of the amplified product in 
comparison to the normal genotype, Point mutations can be idftfififd by hybridizing amplified 
DNA to radiolabeled RNA or alternatively, radiolabeled antisense DNA sequences . Perfectly 
matched seqtttnces can 

15 differences in melting temperatures. 

Table 1 _ 
Primers mod for detection of nutatioasmFABIgcne 

SEOroNOr SEQUENCE 

3 y«CGCCTOGAGATCriTAAATCTniA^ 
20 4 5'<XXXK3ATXXAATO\A^ 

The above primers may be used for amplifying FAB 1 DNA isolated from a sample 
derived from an individual The invention also provides the primers of Table I with 1, 2> 3 or 4 
rnicleoddes removed from the 5' andftr the 3' end. The primers may be used to amplify the gene 
isolated from the individual such that the gene may then be subject to various techniques for 
25 ebekhtion of the DNA sequence In mis way, mutations hi the DNA sequence may be 
determined, for example, to ascertain the serotype of the organism 

Sequence differences between the reference gene and genes having nutations may be 
revealed by the direct DNA sequencing method. In addfeion, cloned DNA segments may be 
employed as probes to detect specific DNA segments. The sensitivity of this method is gneatry 
30 enhanced when combined with PCR. For example, a sequencing primer is used with double- 
ttnxyded PCR product or a single-stranded template molecule generated by a modified PCR. The 
sequence determination is per fo rme d by conventional procedures with radiolabeled npcbotidb or by 
automatic sequencing procedures with fluoresceot-tagp. 
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based oo DMA sequence (fiffercnoes may be achieved by detection of 
alteration in electrophoretic mobility of DNA fragments in gels wkh of without denaturing agents. 
Smafl sequence deletions and insertions can be visualized by high resolution gel electrophoresis. 
DNA rmgrnents of different sequences may be dbtinauished on denaturing fonramkfe gradient 
5 gels in which the raohi fines of different DNA fragments are ret ar ded in the gel at different positions 
according to their specific melting or partial netting temperatures (see, e.g.. Myers & oL, (1985) 
Science, 230:1242). 

Sequence changes at specific locations may also be revealed by nuclease protection 
assays, such as RNase and SI protection or the chemical cleavage; method Cotton «r aL t 
10 (19&5) PNAS, USA. $5:4397-440 1). 

Thus, the detection of a specific DNA sequence and/or quantitation of the level of the 
sequence may be achieved by m et h o ds such as hybridization, RNaac protection, dienncal cleavage, 
direct DNA sequencing or the use of restriction enzymes* (eg., Restriction Fragment Length 
PolyrixirprmsnB (RFLP)) and Southern blotting of genomic DNA. The invention provides a 
15 process for diagnosing disease, particularly bacterial infections, and most particularly 
staphylococcal infections, comprising determining from a sample derived from an individual an 
increased level of expression of polynucleotides having the sequence of r 7 igure 2 [SEQ ID 
NOzl). Increased expression of polynudeotkfe can be measured using any on of the methods 
wefl known in the art for the quantation of polynucleotides, such as, for example. PGR, RT- 
20 PCR, RNase protecrka^ Northern blotting and other hybridization roetbods. 

In addition to more conventional {^-electrophoresis and DNA sequencing mutations can 
also be detected by in situ analysis. 
Polypeptide assays 

The present invention also relates to a diagnostic assays such as quantitative and 
25 diagnostic ussnyt for detecting levels of FAB I protein, in cells and tkjues, mclodir^ determination 

of normal and abrcrrna] levels. Thus, tor instance, a diagnostic assay in accordance with the 
invention for detecting a pathological expression level of FAB I protein compared to normal 
control tissue samples may be used to detect the presence of bacterial infection, for example. 
Assay Incnniqncs that can be used to determine levels of a protein, such as an FAB I protein of the 
30 present invention, in a sample derived from a faost are well-known to those of skill in the art Such 
assay methods include rarfioirrmunoassays, connpeatrv^irrfng assays. Western Bki analysis and 
ELBA assays. Among these EUSAs frequently are pr ef erred An FT .ISA assay initially 
comprises preparing an antibody specific to FAB 1, pn^brabry a monoclonal antibody. In addition 



35 



(6 9) 0-174 5 90 

fiJS*§ 1 5 S 2 1 $ 

For preparation of monoclonal anti bodies, any technique which provides antibodies 
produced by continuous ceU line cultures can be used. Examples kictudb the hybridorra technique 
(Kohfer. <XaaL(\97S) Nature 256: 495-497. the tram tochm^jc, the human B-ceUbyfcrkloma 
technique (Kozfcor ct aU (1983) Ixwnwwlogy Today 4: 72 and the EBV4iybrkWym technique to 
5 produce human rnooodonal antibodies (Cote ct n\ (1985) in Monoclonal Antibodies And Cancer 
Therapy 9 Alan R. Liss, Inc. pp. 77-96. 

Techniques desc rib e d lor the prediction of singfc chain antibodies (US. Patent No, 
4*946,778) can be adapted to produce tingle chain antibodies to tnmunoge&tc polypeptide 
products of das invention- Also* t ransgeni c mice, or other organisms such as other mammals, may • 
10 be uaed to express htmnnja^ a n ri ho dins to ii iai m mgenic pdypeptkfe produce of thb jmertwax 

Polypeptide derivatives include antigenically or immunologically equivalent 
derivatives which form a particular aspect of this invention. 

The term "antigenically equivalent derivative" as used herein encompasses a 
polypeptide or its equivalent which will be specifically recognised by certain antibodies 
15 which, when raised to the protein or polypeptide according to the present invention, 
interfere with the immediate physical interaction between pathogen and mammalian host 

The term "immunologically equivalent derivative" as used herein encompasses a 
peptide or its equivalent which when used in a suitable formulation to raise antibodies in a 
vertebrate, the antibodies act to interfere with the immediate physical interaction between 
20 pathogen and mammalian host 

The polypeptide, such as an antigenically or immunologically equivalent derivative 
or a fusion protein thereof is used as an antigen to Immunize a mouse or other animal such 
as a rat or chicken. The fusion protein may provide stability to the polypeptide. The 
antigen may be associated, for example by conjugation . with an immunogenic carrier 
25 protein for example bovine serum albumin (BSA) or keyhole limpet haemocyanm (KLH). 
Alternatively a multiple antigenic peptide comprising multiple copies of the the protein or 
polypeptide, or an antigenically or immunologically equivalent polypeptide thereof may be 
sufficiently antigenic to improve immunogenicity so as to obviate the use of a carrier. 

Using the procedure of Kofaler et aL (1975) Nature 256 , 495-497), antibody- 
30 containing cells from the immunised mammal are fused with myeloma cells to create 
bybddoma cells secreting monoclonal antibodies. 

The hybridomas arc screened to select a cell line with high binding affinity and 
favorable cross reaction with other staphylococcal species using one or more of the original 
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polypeptide and/or the fusion protein. The selected cell line is cultured to obtain the desired 
Mab. 

Hybridoma cell lines secreting the monoclonal antibody are another aspect of this 
Invention. 

5 Alternatively phage display technology could be utilised to select antibody genes 

with binding activities towards the polypeptide either from repertoires of PCR amplified v- 

■ * 

genes of lymphocytes from humans screened for possessing antt~Fbp or from naive libraries 
(McCafrcrty, J. et at. (1990), Nature 348 9 552-554; Marks, J. et aL, (1992) Biotechnology 
IQ> 779-783). Hie affinity of these antibodies can also be improved by chain shuffling 
10 (aackson,T.etal^0991)Atolurv £52,624-628). 

The antibody should be screened again for high affinity to the polypeptide and/or 
fasten protein. 

The abowdescribed antibocfies may be employed to isolate or to identify clones 
expressing the polypeptide or purify the polypeptide of the present invention by attachment of the 
15 antibody to a sofid support for isolation anoVor purification by affinity chromaiojgraphy. 

The polypeptide may be used as an antigen for vaccination of a host to produce 
specific antibodies which protect against invasion of bacteria, for example by blocking 
adherence of bacteria to damaged tissue. Examples of tissue damage include wounds in skin 
or connective tissue caused* e.g., by mechanical, traumatic, chemical or thermal damage or 
20 by implantation of indwelling devices, or wounds in the mucous membranes* such as the 
mouth, mammary glands, urethra or vagina. 

The polypeptides or cells expressing them can be used as an immunogco to produce 
antibodies thereto. These antibodies can be. for example, polyclonal or monoclonal 
antibodies. The term antibodies also includes chimeric, single chain, and humanized 

* 

25 antibodies, as well as Fab fragments, or the product of an Fab expression library. Various 
procedures known in the art may be used for the production of such antibodies and ' 

fragments. 

Antibodies generated against the polypeptides of the present invention can be 
obtained by direct injection of the polypeptides into an individual or by admmistering the 
30 polypeptides to an individual, preferably a nonhtmvtn. The antibody so obtained will then 
bind the polypeptides itself. In this manner, even a sequence encoding only a fragment of 
the polypeptides can be used to generate antibodies binding the whole native polypeptides. 
Such antibodies can then be used to isolate the polypeptide from tissue expressing that 
polypeptide. 
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As mentioned above, a fragment of the final antibody may be prepared. 

The antibody may be either intact antibody of appro* 150,000 or a derivative of 
it* for example a Fab fragment or a Fv fragment as described in Skerra, A and Pluckthun, 
A (1988) Science 240 1038-1040. If two antigen binding domains are present each domain 
5 may be directed against a different epitope - termed "bispecific 1 antibodies. 

Tbc antibody of the invention may be prepared by conventional means for example 
by established monoclonal antibody technology (Kohler, G. et al (1975), Mature 256 f 495- 
497) or using recombinant means e.g. combinatorial libraries, for example as described in 
Huse, WJ>. etal. (1989) Science 246\ 1275- 1281. 
10 Preferably the antibody is prepared by expression of a DNA polymer encoding said 

antibody in an appropriate expression system such as described above for the expression of 

polypeptides of the invention. The choice of vector for the expression system will be 

» 

determined in part by the host, which may be a profcnyotic cell, such as £ coil (preferably 
strain B) or Streptomyces sp* or a eukaryotic cell, such as a mouse C127, mouse myeloma* 
15 human HeLa, Chinese hamster ovary, filamentous or unicellular fungi or insect cell The 
host may also be a transgenic animal or a transgenic plant, for example as described in 
Hiatt, A et ai t (1989) Nature 34 % 76-78. Suitable vectors include plasrnids. bacteriophages, 
cosmids and recombinant viruses, derived from, for example, baculoviruses and vaccinia. 

The Fab fragment may also, be prepared from its patent monoclonal antibody by 
20 enzyme treatment, for example using papain to cleave the Fab portion from the Ft portion. 

Preferably the antibody or derivative thereof is modified to make it less 
immunogenic in the uxJrviduaL For example, if the sfldi virtual is human the antibody may 
most preferably be Iramanisecf ; where the complementarity determining region(s) of the 
bjbridoma-derived antibody has been transplanted into a human monoclonal antibody , for 
25 example as described in Jones, P. et al (1986), Nature 321 , 522^525 or Tempest et al„ 
(1991) Biotechnology 9, 266-273. 

The modification need not be restricted to one of 'humamsatiorT ; other primate 
sequences (for example Newman, R. et al, 1992, Biotechnology 10. 1455-1460) may also 
be used. 

30 Tbc humanised monoclonal antibody, or its fragment having binding activity, form 

a particular aspect of this invention. 

This invention provides a method of screening drugs to kleniify those which 
interfere with the interaction of the FAD I protein or active fragment to mammalian cells, 
the. method comprising incubating a mammalian cell or membrane preparation with labeled 
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polypeptide in' ibc presence of (he drug and measuring Che ability of [be drag to block this 
interaction. 

Hie use of a polynucleotide of the invention in genetic immunization will 
preferably employ a suitable delivery method such as dined injection of plasmid DNA nto 
5 muscles (Wolff et ah. (1992) HumMol Genet, 7:363, Manthotpe et aL, (1963) Hum. Gene 
Then 4, 419), delivery of DNA complexed with specific protein earners ( Wu, et al. (1989)7 
Biol Chetn 264, 16985X corroe^pkatkm of DNA with calcium phosphate (Benvcnisty & 
Reshef, FNAS, 1986:83,955 1), encapsulation of DNA in various forms of liposomes (Kaoeda 
et al, (1989) Science 243 % 375), particle bombardment (Tang et al, (1992) Nature 556:152, 

10 E&senbraun et al, (1993) DNA Ceil Biol 12:791} and in rtvo infection using cloned retroviral 
vectors (Seeger et al., (1984) PNAS 81, 5849). Suitable promoters for muscle transfecdon 
include CMV. RSV. SRa, actin, MCK, alpha globtn, adenovirus and cEbydrofolate reductase. 

Thus, among others, tntibocfies against FAB I may be employed to inhibit FAS or FAB I . 
enzymatic activity or FAB I expression. 

15 FAB I may also be employed to inhibit infections including, but not filiated to infections of 

upper respiratory tract (e.g. otitis media, bacterial tracheitis, acute epigkttkis, thyroiditis)^ lower 
respiratory (eg. e mpyema , luraj; abscess) jcarcSac (eg. infective endocarditisX gastrctntestbnl (eg. 
secretory diarrhoea, splenic abscess, retroperitoneal abscess), CNS (eg. cerebral abscess), eye 
(eg. biqpharins, conjunctivitis, keratitis, endor^arialnriris, preseptal and orbital 

20 dn a yocysthis), kidney and urinary tract (eg. cpidklynitis, ntrarenal and perinephric abscess, 
toxic shock syndrorneX don (eg. impetigo, folicnlins, cutaneous abscesses, cdhdttis, wound 
infection, bacterial myositisX and bone and joint (eg. septic arthritis, osteornyeiitisX 

FAB I may also be employed to treat bacterial infection, such as, for example, infections 
of upper respiratory tract (eg otitis media, bacterial tracheitis, acute epiglottitis, thyroiditis), lower 

25 respiratory (eg. ernpyema, lung abscessXcanfiac (eg. kuectrve endocarcfitisX gastrointestinal (e.g. 
secretory diarrhoea, splenic abscess, retroperitoneal absces&X CNS (eg* cerebral abscess), eye 
(eg. hfepharais, conjunctivitis, keratitis, endophthalmitis, preseptal and orbital cellulitis, 
onxeryccystitisX kidney and urinary tract (e.g. cpidkrymitia* uuraixnoJ and perinephric abscess, 
toxic shock syndroms), skin (eg. trnpetigo, folliculitis, cutaneous abscesses, celiubtis, wound 

30 infection, bacterial myositis), and bone and joint (eg. septic arthritis, osteomyelitis). 
FAB I binding nwlccuks and assays 

This invention also provides a method for identification of rnotecufes, such as binding 
molecules, that bind FAB L Genes encoding proteins that bind FAB 1, such as binding proteins, 
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can be identified by numerous methods known to those of skill in the ait. Examples of such 
methods are described in many laboratory manuals such as, for instance, Cofigan et at, (1991) 

■ 

Curmt Protocols in Immunology 1(2): Chapter 5. 

For instance, expression cfantng imy be cn^loycd for this purpose To this end to isolate 
genes in in individual wfich are responsive to FAB I. pcfyadenyfcited RNA is prepared &am a cell 
responsive to FAB I, a cDNA library » created from tin RNA, the horary is divided into pools, 
and the poofe are trarsfectod indrrkkially into cells that are not responsive to FAB L The 
transfected cells then am exposed to labeled FAB L (FAB I can be labeled by a variety of weft- 

• * 

known techniques inchjdhg standard m ethods of rafioHodination or inclusion of a recognition site 
far a site-specific protein kinase.) Following exposure; the ceQs are fixed and binding of FAB I b 
dctenntned. Tr*s« ptrocedutes convera 

Akeroatrvely a labeled figand can be photaafruury linked to a cell extract such as a 

m « 

pcjnhrane or a rnernbrane extract, pre p ared from ceOs that express a rnobeufe thai k binds, such 
as a binding molecule. Cros^Hnrjod materia] is resolved by poJyaaytainkie gel electrophoresis 
(*VAGE") and exposed to X-ray film. The labeled complex containing the figarxH>nxfing can bo 
excised, reserved into peptide fragments, and subjected to protein mkxosequencing. The^arnino 
acid sequence obtained from ireciosequencing can be used to design unique or degenerate 
oignnucJeotida probes to screen cONA libraries to identify genes encouaaj the putative bindxig 
molecule. 

also can be used to assess FAB I binding capacity of FAB I 



WxHpgniobcute, such as binding 

Antagonists nod Agonists - assays and mofocutes 

The invention also provides a method of screening compounds to identify those which 
enhance or block the action of FAB I on cells, such as its Interaction with FAB ^binding rnolecuLra 
such as binding rnotecules. An antagonist is a compound which decreases the natural biological 
fractions of FAB L An agonist is a compound which increases the natural btotogicai functions of 
FABL 

For example; a celmifcr conxxxcnU such as a rnernbrane, cell envelope or cell wall, or a 
preparation of any thereof „ may be prepared from a cell that expresses a molecule that binds FAB 
1. such as a molecule of a physiological pathway modulated or affected by FAB I. such as, for 
cxarnplc; a regulatory pathway, such as a FAS pathway. The preparation is incubated with 
labeled FAB I in the absence or the presence of a candidate molecule which may be a FAB I 
agonist or antagonist The ability of the candidate molecule to bind the binding molecule is 
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reflected in decreased binding of the labeled ligand. Molecules which bind gratuitously, £.«., 
without iiK&xang the effects of FAB I n birring the FAB I binding molecule, are inost liaety to be 
good antagonists. Molecules that bind wcB and elicit effects that arc the same as or closely related 
to FAB I are agonists. 

5 FAB I-fikc effects of potential agonists and antagonists may by measured, for instance, by 

aetenrunmg activity of a second messenger system following interaction of the candidate moiecule 
with a cell or appropriate cell preparation, and comparing the effect with that of FAB I or 
molecules that c4kk the same effects as FAB L Second messenger systems thai may be useful in 
this regard inckjde but are not limited to AMP guanylate cyclase, ion channel or phosrivuxnitide 

10 hydrolysis second messenger systems. 

Another example of an assay tor FAB 1 antagonists is a competitive assay that combines 
FAB I and a potential antagonist with itKrnbrano-bound FAB I binding molecules or reootnbkiaitt 
FAB I binding rtioiocnles under appropriate conditions for a competitive inhibition assay. FAB I 
can be labeled, such as by radttacuvity, such that the number of FAB I molecules bound to a 

15 binding moteenfe can be determined accurately to assess the effectiveness of the potential 
antagonist. 

A further example of a screen is a detect the reduction of crotonyi-CoA by measuring 
the consumption of NADH. Crotonyl-ACP may also be used in place of crotooyl-CoA in 
such a screen. Test compound are added to the reaction mix to determine the effect on the 
20 reduction of croconyl-CoA or crotonyi-ACP. Agonists can be identified if the level of 
reduction is increased and antagonists can be identified if the level of reduction is decreased. 
Diazaborine or palmitoyl CoA may be used as a positive control for antagonism. It is 
preferred that these screens be used in a highrhrouput assay using a microtitre plate format 
and a plate reader. 

25 Potential antagonists include small organic irxiecules* peptides, polypeptides and 

■ * 

antibodies that bind to a polypeptide of the invention and thereby inhibit or extinguish its activity. 
Potential antagonists also may be small organic molecules, a peptide, a polypeptide such as a 
closely rebted protein or antibody that binds the same sites on a binding molecule, such as a 
binding molecule, without Inducing FAB I-induced activities, thereby preventing the action of FAB 
30 I by excluding FAB I from binding. 

Potential antagonists include a small molecule which binds to and cccupies the binding ske 
of the polypeptide thereby preventing binding to cellular binding molecules, such as 
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molecules, such that normal biological activity is prevented Examples of small 'molecules include 
but are not limited to small organic mnlariflps, peptides or|gpu^ltoinf>lncule8. 

Potential antagonists also include diazaborinc irimfcs (Boron substituted for sulphur, 
carbon, or oxygen) and mime of activated isoniazidL 
5 Other potential antagpnisa include antisense molecules Andsense technology can be used 

to control gene expression through andsense DNA or RNA or through triple-helix formation. 
Andsense techniques are discussed, for example, fel - Okano, X (1991) Newvchertu 56:560; 
OUGODBOXYNUCLEOT1DES AS AN77SENSE INHIBITORS OF GENE EXPRESSION, CRC 
Press, Boca Raton, FL (1988). - Triple hdix formation is nlsraimrri in, for instance Lee et aL, 

■ 

10 (1979) Nucleic Acids Research 6V 3073; Coaney et al. f (19SS) Science 241: 456; and Dervan et 
aL, (1991) Science 251: 1360. Hie methods are based on binding of a polynucleotide to a 
coraplementiiyDNAorRNA. Fcrexani?k^ the 5* coding poi^ 

the mature polypeptide of the present invention may be used to design an aatiaense RNA 
ctigonudcxxkfcof from about 10 to 40 base pairs in length. A DNA oligonucleotide is designed to 
15 be complementary to a region of the gene involved in transcription thereby preventing transcription 
and the production of FAB I. The antuense RNA c4igonucletxide hybridizes to the rnRNA in vivo 
and blocks translation of the rnRNA molecule into FAB I polypeptide. The oligonucleotides 
described above can also be delivered to ecus such that the andsense UNA or DNA may. be 
expressed in vivo to inhibit production of FAB L 

20 The antagonists may be employed in a ccenposition with a pharmaceutical!/ acceptable 

■ 

carrier; eg., as hereinafter described. 

The antagonists may be employed for instance to inhibit diseases including, but not limited 
to infections of upper respiratory tract (eg. otitis media, bacterial tracheitis, acute epiglottitis, 
thyroiditis), kawer respiratory (eg. empyema, lung abscesj).cartilac (e.g. infective endocarcfitis), 

25 gastrointestiral (eg. secretory diarrhoea, splenic abscess, retrope rito ne a l abscess), CNS (eg. 
cerebral abscess), eye (eg. blepharitis, conjunctivitis, keratitis, endcphthalnatis, preseptal and 
crbital cellulitis, darcryocystiris), kidney and urinary tract (e.g. epididymitis, intrarenal and 
perinephric abscess, toxic shock syndrome), skin (eg impetigo, folliculitis , cutaneous abscesses, 
ceQuius, wound infection, bacterial myositis), and bone and joint (eg. septic arthritis, 

30 osteomyelitis). 

. In a particular aspect the invention provides the use of the polypeptide, 
polynucleotide or inhibitor of (he invention to interfere with the immediate physical 
interaction between a pathogen and mammalian host responsible for sequelae of infection. In 
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particular the- molecules of the inv nti n may be used: i) in the prevention of adhesion f 
bacteria, in particular gram positive bacteria, to mammalian extracellular matrix proteins on 
in-dwelling devices or to extracellular matrix proteins in wounds; ii) to block FAB I protein 
mediated rrtarnmafian cell invasion by, for example, initiating phosphorylation of maoiinalian 
5 tyrosiae kinases (Rosenshine et al. t (1992) Infect Immun. 60, 221 1-7); in) to block bacterial 
adhesion between mammalian extracellular matrix proteins and bacterial FAB I proteins 
which mediate tissue damage; and/or iv) to block the normal progression of pathogenesis ai 
infections mitiated other than by the implantation of in-dwelling devices or by other surgical 

* 

techniques. 

10 The antagonists may be employed in a composition with a pharrraceutically acceptable 

carrier, £-g., as hereinafter described. 

Each of die DNA sequences provided herein may be used in the discovery and 

development of antibacterial conpounds. The encoded protein upon expression can be used 

- 

as a target for the screening of antibacterial drugs. Additionally, the DNA sequence 
15 encoding the amino terminal regions of the encoded protein or Stune-Delgarno or other 
translation facilitating sequences of the respective mRNA can be used to construct amisense 
sequences to control the expression of the coding sequence of interest. 

In view of the conservation In the amino acid, sequence of FAB I with known 
enzymes in HJnfluenzac* Kcoii and 5. typhimurium, an antibacterial targeted at FAB I 
20 agonist and antagonist compounds provided by the invention are believed to be active 
against a wide variety of Gram negative and positive organisms. In addition, a Fab I 
homolog (InhA) has been identified in Mycobacterium tuberculosis. Therefore, an 
antibacterial provided by the invention, targeted at FAB I, may also have ami - 
mycobacterial activity. Further, since Diazaborine derivatives inhibit LPS biosynthesis 
25 (Lam et ai (1987) /. Antimlcrob. Chemother. 20 37-45) and LPS is a known virulence 

a 

factor, the invention provides antibacterial compounds targeted at FAB I that have enhanced 
activity in vivo. 

Vaccines 

a 

Another aspect of the invention relates to a method for inducing an immunological 
30 response in a mammal which comprises inoculating the mammal with FAB I. or a fragment 
or variant thereof, adequate to produce antibody to protect said animal from disease, 
particularly a bacterial mfection, and especially a staphylococcal infection. Yet another 

a 

aspect of the invention relates to a method of inducing inununological response in a mammal 
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which comprises, through gene therapy, delivering gene encoding FAB L or a fragment or a 
variant thereof, for expressing FAB I, or a fragment or a variant thereof in vivo in order to 

induce an Immunological response to produce antibody to protect said animal from disease. 

A further aspect of the invention relates to an immunological composition which, 
5 when introduced into a mammalian host, induces an immunological response in that mammal 
to a given FAB I or protein coded therefrom, wherein the composition comprises a 
recombinant FAB I or protein coded therefrom comprising DNA which codes for and 
expresses an antigen of said gene or protein coded therefrom. 

FAB I or a fragment (hereof may be fused with co-protein which may not by itself 
10 produce antibodies, but is capable of stabilizing the first protein and producing a fused 
protein which will have immunogenic and protective properties. Thus fused mcetnbiiiant 
protein, preferably further comprises an antigenic co-protein, such as Olutathiooe-S- 
transferase (GST) or beta-galactosidase, relatively large co-proteins which solubilise the 
protein and facilitate production and purification thereof. Moreover, die co-protein may act 
15 as an adjuvant in the sense of providing a generalized stimulation of the immune system. The 
co-protein may be attached to either the amino or carboxy terminus of the first protein. 

Included in the present mventkxi are methods for the introduction into an individual 
polypeptides or rx>rynucleotkfcs of the invention along with an imnjunostumtlatory DNA 
sequence to enhance the immune response to FAB I, and compositions comprising FABI and 
20 an tmmunostinuilatory DNA sequence. Such rrnrouricstimalatory DNA sequences ane their 
uses are described in Sato, et al., ( 1996) Science 271: 352. 

The present invention also includes a vaccine formulation which comprises the 
irnmunogenic recombinant protein together with a suitable carrier. Since the protein may be 
broken down in the stomach, it is preferably administered parenierally (including 
25 subcutaneous, intramuscular, intravenous, intradermal etc. injection). Formulations suitable 

■ 

for parenteral administration include aqueous and non-aqueous sterile injection solutions 
which may contain antioxidants, buffers, bacteriostats and solutes which render the 
formulation ira tonic with the blood of the recipient; and aqueous and non-aqueous sterile 
suspensions which may include suspending agents or thickening agents. The formulations 
30 may be presented in unit-dose or multi-dose containers, for example, sealed ampoules and 
vials and may be stored in a freezevdried condition requiring only the addition of the sterile 
liquid carrier immediately prior to use. The vaccine formulation may also include adjuvant 
systems for enhancing the immum>gcrucrly of the formulation, such as oil-in water systems 
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and other systems known in the art. Hie dosage will depend on die specific activity of the 
vaccine and can be readily determined by routine expert mentation. 

a 

Whilst Che invention has been described with reference to certain FAB J, k is to be 
understood that this covers fragments of the naturally occurring protein and similar proteins 
(for example, having sequence homologies of 50% or greater) with additions, deletions or 
substitutions which do not substantially affect the immunogenic properties of the recombinant 
protein. 



The invention also relates to congestions comprising the potyrucieotide or the 

polypeptides dtocussed above or the agonists or araagonittx Thus, the pc4ypeptkfec of the present 

« » 
invention may be employed in combination wkh a noonsterile or sterile carrier or carriers for use 

with cells, tissues or crganisrns, such as a pharmaceutical carrier suitable for adiiiinibUatioo to a 

subject. Such correlations comprise, tor instance, a media additive or a tferapeuticalry effective 

amount of a porypepttdo of the invention and a pharmaceutical!? acceptable carrier or excipaenL 

Such carriers may include, but are not limited to, saline, buffered saline, dextrose, water, glycerol, 

ethanol and combinations thereof. The formulation should suit die mode of adxrardstrarioa. 

Kits 

The invention farther relates to ^ a m nceuttcal packs and kits comprising one or more 
crjnariners filed with one or more of the ingredients of the aforerrsaasjocd compositions of the 
invention Associated with such crjnxainer(s) can be a notice to the form prescribed by a 
governmental agency regulating the manufacture, use or sale of pharrnaceiajcak or biological 
products, reflecting approval by the agency of the manufecnire, use or sale of the product for 
human administration. 

Also provided by the invention are diagnostic kits tor the FAB I gene and homeless will 
enable the directed therapy of a FAB I directed antibacterial. DNA hybridisation or protest 
(monoclonal antibody) based kits tor the identification of Fab 1 and hornologs of FAB I from 

* * 

different species. Such a lot could also detect nutations in the FAB I gene /protest and its 
hornologs. 

Adtarfiitsfxauon 

Nypcptidcs and other cemrxunds of the present invention may be employed alone or si 
coojunctioo with other coenpounds, such as therapeutic compounds . 
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The pharmaceutical compo srn ons may be administered in any effective, co n ven i en t 
manner axhidtng. for instance; adninistiation by topical, oral* ami vaginal, intravenous, 
i ntrap e rito neal, intramuscular, subcotancom intranasal or intradermal roots among others. 

The pharmaceutical compositions generally are administered in an amount effective for 
5 t reatment or prophylaxis of a specific indication or violations. In genera], the compositions are 
adammsterrd in an amount of at least about 10 ugflqg body weight. In most cases they win be 
administered in an amount hot in excess of about 8 mgflqg body weight per day. Preferably, in 
most cases, dose b from about 10 ug/kg to about 1 mg/kg body weight, daily. It will be 
appreciated that optimum dosage will be determined by standard methods for each treatment 
10 modality and acfication, taking into account the indication, its severity, route of acbnimstiarjQb, 
\ pmpticating rp^wfirirwic and *he tAy? 

In therapy or as a prophylactic, the active agent may be administered to a individual 
as an injectable composition, for example as a sterile aqueous dispersion, preferably isotonic 

Alternatively the composition may be formulated for topical application 
15 for example in the form of ointments, creams, lotions, eye ointments, eye drops, ear drops, 
mouthwash, impregnated dressings and sutures and aerosols, and may contain appropriate 
convent i onal additives, including, for example, preservatives, solvents to assist drug 
penetration, and emollients in ointments and creams. Such topical formulations may also 
contain compatible conventional carriers, for example cream or ointme nt bases, and ethanol 

■ 

20 or olcyl alcohol for lotions. Such carriers may constitute from about i% to about 98% by 
weight of the formulation; more usually they will constitute up to about 80% by weight of the 
formulation. 

For administration to human individuals, it is expected that the daily dosage level of 
the active agent will be from 0.0) to 10 mg/kg, typically around 1 mg/kg. The physician in 

25 any event win determine the actual dosage which will be most suitable for an individual and 

» ■ * 

will vary with the age. weight and response of the particular to dividual. The above dosages 
are exemplary of the average case. There can, of course, be individual instances where higher 
or lower dosage ranges are merited, and such are within the scope of this invention. 

Lr*-d welling devices include surgical implants, prosthetic devices and catheters, i.e.. 
30 devices that are introduced to the body of an individual and remain in position for an extended 
time. Such devices include, for example, artificial joints, heart valves, pacemakers, vascular 
grafts, vascular catheters, cerebrospinal fluid shunts, urinary catheters, continuous 
ambulatory peritoneal dialysis (CAPD) catheters, etc. 
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The composition of the invention may be administered by injection to achi ve a 
systemic effect against ielevant bact ria. shortly before insertion of an in-dwelling device. 
Treatment may be continued after surgery during the in-body time of die device. Id addition, 
the composition could also be used to broaden perioperative cover for any surgical technique 
5 to prevent staphylococcal wound infections. 

Marry orthopaedic surgeons consider that individuals with prosthetic joints should be 
considered for antibiotic prophylaxis before dental treatment that could produce a 
bacteraemia. Late deep infection is a serious complication sometimes leading to loss of the 
prosthetic joint and is acconjpaiiicd by significant morbidity and mortality. It may therefore 
10 be possible to extend the use of the active agent as a replacement for prophylactic antibiotics 
in this situation. 

In addition to the therapy described above, the compositions of this imteanon may be 
used generally as a wound tre a tmen t agent to prevent adhesion of bacteria to matrix proteins 
exposed in wound tissue and for prophylactic use in dental treatment as an alternative to, or 
IS in conjunction with, antibiotic prophylaxis. 

Alternatively, the cornpostnbo of the invention may be used to bathe an indwelling 
device immediately before insertion. The active agent will preferably be present at a 
concentration of l|ig/mlto lOmgAnl for bathing of wounds or indwelling devices. 

A vaccine composition is conveniently .in injectable form. Conventional adjuvants 
20 may be employee* to enhance the immune response. 

A suitable unit dose for vaccination is 0.5-5ug/kg of antigen, and such dose is 
preferably administered 1-3 times and with an interval of 1-3 weeks. 

With the indicated dose range, no adverse topological effects will be observed with 

* 

the compounds of the invention which would preclude their administration to suitable 
25 individuals. 

■ « 

The antibodies described above may also be used as diagnostic reagents to detect the 
presence of bacteria containing the FAB 1 protein. 

In order to facilitate understanding of the following example certain frequently 
occurring methods and/or terms will be described 
30 therapy 

The FAB I potyiuxHeoodes, polypeptides, agonists and antagonists that are polypeptides 
may be employed in accordance with the present sivcnoon by expression of such polypeptides In 

m 

vivo, in treatrnert modalities often referred to as "gene therapy The compounds of the iirvtrtions 
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may be used as gene irrununctherapies, to engender an tmraune rcscponse in an individual against 
the organism Erom whicfi suefaorrnponTd waideiiwdas wefl as related myisim. 

p 

Ttma, far oocyte, odbfooro an such 
as a DNA or RNA. encoring a polypeptide *x vivo, and the engineered ocIU then can bo provided 
5 to an individual to be treated with the pdypcptkfc. For exampfc, cells may be engineered ex wrvo by 
the use of a retroviral p humid vector containing RNA. encoding a polypeptide of die present 
invention. Sudb methods oc wefl-taown in the aft and their use in the present invention win be 
apparent from the teachings herein. 

Similarly, cells may be engineered in vivo for expression of a polypeptide in vivo by 

10 procedures known in the art For example, a pdynucfeotide of the invention may be engineered for 
expression in a replication defective retroviral vector, as discussed above The retrovnl 
expression construct then may be isolated and introduced into a packaging cell K trnmdne^yj with a 
retroviral ptasnari vector containing RNA encoding a polypeptide of the present invention such that 
the packaging cefl now produces infectious viral particles containing die gene of interest These 

15 producer cells may be administered to an individual for engineering ceUs in vivo and expression of 
the polypeptide in vivo. These and other methods for administering a polypeptide of the present 
invention by soch method should be apparent to those skilled in the art from the teachings of the 
present iaventioa 

Retroviruses from which the retroviral pt&smid vectors hcran above mentioned may be 

w 

20 derived include, but are not limbed to, Moloney Murine Leukemia Virus, spleen necrosis vkus, 
retroviruses such as Rous Sarcoma Virus. Harvey Sarcoma Virus, avian leukosis vims, gibbon 
ape leukemia virus, human inununcdefkaency virus, adenovirus, Myeloproliferative Sarcoma 
Virus, and mammary tumor virus. In one embodiment, the retroviral plasrmd vector is derived from 
Moloney Murine Leukemia Virus, 

25 Such vectors weQ include one or more promoters for expressing the polypeptide. Suitable 

promoters which may be employed include, but are not limited to, the retroviral LTR; the SV40 
pro m o ter; and the human cyton^gaJovirm (CMV) promoter described in Miller et aL, (1989) 
Biotechniqun 7: 980-990, or any other promoter cellular promoters such as euJcaryotic 
cellular prom o te r s including, but not limited to, the hufcne, RNA polymerase m, and 8-actin 

30 pronators). Other viral Drornoters which may be employed Include, but are not llmiied to, 
adenovirus promoters, thymidine kinase (TK) promoters, and B19 parvovirus promoters. The 
selection of a suitable promoter will be apparent to those skilled in the art from the teachings 
contained herein 
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The nucleic acid ttTpirnre erootfing the polypeptide of me present invention will be placed 
under the control of a suitable promoter. Suitable pro m o te rs which may be cnyfo j u i include, but 
are nor Omfead to* adenoviral promoters* such as the adenoviral major late promote; or 
heterologous promoters, such as the cytomegalovirus (CMV) promoter; the RSV prornrxer; 
5 inducMe promoters, such as the MMT promoter, the rrctaJIodnonetn pw rnotcr; heat shock 
pramuteis; the albumin promoter: the ApuAI prompter; human globin promoters; viral thymidine 
kinase promoters, such as the Herpes Simplex thyrnkfine kinase p rom oter ; retroviral LTRj 
Gnchxfing the modified retroviral LTRs herein above described*); the 6-actm promoter, and human 
growth hormone promoters. The promoter also may be the native rxomoter /which controls the 
10 ^^erxodiraj die polypeptide. 

The retroviral plasrnkl vector is employed lo transduce packaging cell lines to form 
producer cell lines. Examples of packaging oeils which may be trartrrected include, but are not 
Imited to, the PE501, PA317, Y-2, Y-AM, PA12, TI9-14X, VT-19-17-H2. YCRE. YCRIP, 
GP+envArnl2, and DAM cell lines as described in Miller, A., (1990) Human Gene 
15 Therapy 1: 5-14. The vector may be transduced into the packaging cells througfi any means 
known in the otl Such means indode, but are not fimked to, electroporatioo, the ucscof lipcgoncs, 
and CaPt>4 prestation. In one alterative, the retroviral plasndd vector may be encapsulated 
into a liposome, or coupled to a tipkl and then administered to a host. 

The prodocer cell Hue wiD generate mfcetious retroviral vector panicles, which indode the 
20 nudek: acid scquence(s) encoding the polypeptides. Such retroviral vector particles then may be 
employed to transduce eukaryotJC cells, ekher in vitro or in vivo. The tansduoed eukaryotic cells 
wiD express me nucleic acid sequencers) encoding the polypeptide. Hukaryodc cells which may be 
transduced ndude, but arc not trotted to, ciub i yc ojc stem cells, embryonic caicawjuk i ecus, as well 
as hematopoietic stem cells, hepatrocytes, fibroblasts, myoblasts, keraiinocytes, endothelial cells, 
25 and bronchial epitrjdial cells, 
EXAMPLES 

The present invenrJoo is further described by the following examples. The exarnpfes are 
provided solely to illustrate the invention by reference to specific embodiments. These 
ewenplification's, while Qhisxratiag certain specific aspects of the invention, do not portray the 
30 Krniialions or circumscribe rJhe scope of the disdosed mvaxion. 

Certain terras uxed herein are explained in the foregoing glossary. 

All examples were can-fed out using standard techniques, which are well known and 
routine to those of sJol in the art, except where otherwise described in detail. Routine mokenhr 
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biology techniques of the following examples can be carried out as described wi standard laboratory 
manual*, such as Sambrook el aL, (1989) MOLECULAR CLONING: A LABORATORY 
MANUAL. 2nd Ed: CoW Spring Harbor Laboratory Press, Cold Spring Harbor. N.Y.. 

All parts or amounts set out in the following examples arc by weight, unless otherwise 



Unless otherwise staled size separation of fragments in the examples below was carried 
out using standard techniques of agarose and polymery lamide gel electrophoresis ("PAGE") in 
Sarnbrook et aL, MOLECULAR CLONING: A LABORATORY MANUAL, 2nd Ed. Cbid Spring 

• * 

Harbor Laboratory Press, Gold Spring Harbor, N.Y. (1989) and numerous other references such 
as, for instance, by Goeddd ct aL. (I960) Nucleic Acids Res. 6V 4057. 

Unless described otherwise, ligations were accomplished using standard buffers* 
incubation terrperatures and times; approximately equirnoJar amounts of the DNA fragments to be 
hgafcd and appnxdnatdy 10 units of T4 DNA ligase (ligase-) per 0 J ugof DNA. 
Example 1 Isolation and sequencing of SL aureus FAB I gene 

The polynucleotide having the DNA sequence given in SEQ ID NO:l was obtained 



from the sequencing of a library of clones of chromosomal DNA of S.aureus WCUH 29in 
Ecoli. It has been demonstrated by the process herein described that it is transcribed in vivo 
in an established infection of S.aureus WCUH 29in a mouse model of infection. 

To obtain the polynucleotide encoding FAB I protein using the DNA sequence given 
in SEQ ID NO: i typically a library of clones of chromosomal DNA or S.aureus WCUH 
29in Ecoii or some other suitable host is probed with a radiolabelled oligonucleotide, 
preferably a lVmer or longer, derived from the partial sequence. Clones carrying DNA 
identical to that of the probe can then be distinguished using high stringency washes. By 
sequencing the individual clews, thus identified with sequencing primers rVdgn-ri from the 
original sequence it is then possible to extend the sequence in both directions to determine the 
full gene sequence. Conveniently such sequencing is performed using denatured double 
stranded DNA prepared from a plasmid clone. Suitable techniques are described by 
Maniatis, T. B Fritsch, Ei 7 . and Sarnbrook et al., (1989) MOLECULAR CLONING. A 
LABORATORY MANUAL. 2nd Ed.; Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
New York, (see Screening By Hybridization 1.90 and Sequencing Denatured Double- 
Stranded DNA Templates 13.70). 

. In some cases the sequencing data from two or more clones containing overlapping 
S. aureusWC UH 29 DNA was used to construct the contiguous DNA sequence in SEQ ID 
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NO. I. Libraries may be prepared Libraries may be prepared by routine methods, for 
example: Methods I and 2 

Total cellular DNA is isolated from Staphylococcus aureus strain WCUH 
29(NCDvtB 40771) according to standard procedures and sise-fractionated by either of two 
S methods. 

Method 1 

Total cellular DNA is mechanically sheared by passage through a needle in order to 
size-fractionate according to standard procedures. DNA fragments of up to I Ikbp in size are 
rendered blunt by treatment with exonociease and DNA polymerase, and EcoRI linker* 
10 added. Fragments are hgated into the vector Lambda ZapII that has been cut wkh EcoRI, (re 
library packaged by standard procedures and Kcoti infected with the packaged fibrary. Hie 
library is amplified fay standard procedures. 
Method 2 

Total cellular DNA is partially hydrotsed with a combination of four restriction 
15 enzymes (Rsal, Pall, Alul and Bsh 12351) and size-fractionated according to standard 
procedures. EcoRI linkers am figarad to the DNA and the fragments then Heated wrto the 
vector Lambda ZapII chat have been cat with EcoRI. the library packaged by standard 
procedures, and ELcoii infected with the packaged library. The library is amplified by 
standard procedures. 

20 Example 2 FAB I enzyme activity analysis 

The activity of FAB I protein may be measured using either crotonoyi-GoA or 
crotonoyl -ACP as a substrate (Bctglcr, ct al, (1994), J.BioLChcm. 269. 5493-5496) and 
monitoring the decrease In absorbance at 340nm due to the consumption of NADH, 
. Crotonoyl ACP (Km 22uM) is a betier substrate than crotonoyKToA (Km 2.7mM), 

25 crotonoyl-CoA as available from Sigma (C6146). A dlazaborine derivative may be used as 
a positive control, this should be readily available via a 2 step synthesis with publicly 
available starting materials using methods known in the arL Test compounds may be added 
to this assay to determine whether they agonize or antagonize enzymatic activity. 
Es«npfte3 . Gene tamsmoOrrapeutic expression of SL aureus FAB 1 

30 Fibroblasts are obtained from a subject by skin biopsy. The resulting tissue rs placed in 

tissue-culture rnedium and separated into small pieces. Small chunks of the tissue are placed on a 
wet surface of a rissne culture flask, approximately ten pieces arc placed in each flask. The flask is 
turned tipside down, closed tight and left at room temperature overnight After 24 hours at room 
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temperature; the flaak b nvened - the chunks of tissue remain fixed id the bottom of the flask - and 
fresh media is added (e.g« Ham's F12 media* with 10% FBS, penicillin and streptomycin). The 
tusuc b then incubated ai 3 TC for approximately one week. At this tirae, fresh media is added art 
subsequently changed every several days. After an additional two weeks in culture, a monolayer of 
5 fibroblasts emerges. The monolayer is trypsinized and scaled into larger flasks. 

A vector for gene therapy is digested with restriction enzymes far cloning a fragment to be 
expressed The digested vector is treated with calf intestinal phosphatase to prevent self-hgatioa. 
TlKOCphooptarytatcd, 

FAB I DNA capable of expressing active FAB I, is isolated. The ends of the fragrant are 
10 modified, if necessary, for cloning into the vector. For instance, 5* overhanging may be treated 
with DNA pc4yrncrase to create Wunt ends. 3' overhanging ends may be removed using SI 
nuclease. Linker* may be Rgated to bl ant ends with T4 DNA 5 gnse> 

Equal quantities of the Moloney murine leukemia virus finear backbone and the FAB I 
fragment are mixed together and joined using T4 DNA ligase. The ligation mixture is used to 
IS transform £ coli and the bacteria are then plated onto aear-contairring teranrycui. Kanaraycin 
phenotype and reUncrion analysis confirm thai the vector has the properly inserted gene. _ 

Packaging cells are grown in tissue culture to confluent density in Dulbecco's Modified 
Eagles Medium (DMEM) with 10% calf serum (CSX penicillin and streptomycin- The vector 
ccrtaining tbeFAB I gene b introduced into the packaging ceils by standard techniques. Infectious 
"20 viral particles containing the FAB I gene are collected from the packaging cells, which now are 
called producer cdk. 

Fresh meda is added to the producer cells, and after an appropriate incubation period 
media is harvested from the plates of confluent producer cells. The merfia, containing the 
infectious viral panicles, is filtered through a MStipore filter to remove detached producer cells. 
25 The filtered media then is used to infect fibroblast cells. Media is removed from a mb-confkent 
plate of fibroblasts and quickly replaced with the filtered media. Pdybicne (Aklrfch) may be 
included in the macfia to facifitate transduction. After appropriate incubation, the media is 

* 

removed and replaced with fresh media. If the titer of virus is high, then virtually all fibroblasts 

* ■ 

will be infected and no selection b required. If the titer is low, then it is necessary to use a 
30 retroviral vector that has a selectable irarkcr, such as neo or his, to select out transduced cells for 
expansion. 
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Engineered fibroblasts then may be injected into rats, either alone or after having torn 
grown to confluence on microcarrier beads, such as cytodex 3 beads. The injected fibroblasts 
produce FAB I product, and ibe bkiogical actions of the protein £*r conveyed to the host- 
It will be dear tfeat the hrventkxi may be practiced otherwrit© than as partkxihriy described 
5 in the foregoing description and examples. 

Numerous modifications and variations of the present invention are possibb in light of the 
above frrehingt and, therefore; are within ihe scope of the appended claims. 
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SEQUENCE LISTING 

{I) GENERAL INFORMATION 

(1) APPLICANT: Lonsdale, John 

Milner, Peter 
Payne, David 
Pearson, Stewart 

<ii) TITXB OP TPS INVENTION: Novel Fabi 
(111) NUMBER OF SEQUENCES: 2 

* 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: * SmithKline Beecbam Corporation 
<B) STREET: 709 Swedeland Road 

(C) CITY: King of Prussia 
* (D) STATE: PA 

(E) COUNTRY: USA 
<F) ZIP: 19406-0939 

(V) COMPUTER R&ADABUB FORM: 

(A) MEDIUM TYPE: Diskette 

(B) CCMPOTBRs IBM Compatible 
(CJ .OPERATING SYSTEM: DOS 

(D) software : FastSBQ for windows version 2.0 

(Vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 28-August-1997 

(C) CLASSIFICATION: 

<vli) PRIOR APPLICATION DATA: 

{A) APPLICATION NUMBER: 60/024845 
(Bj FILING DATE: 28-AUG-1996 

(Viii) ATTORNEY/ AGHIT INFORMATION: 
(A) NAME: Giumi,. Edward R 
fB) REGISTRATION NUMBER: 38,891 
(C) REFERENCE /DOCKET NUMBER: C2C50005 

(ix) TELECOMNUNT CATION INFORMATION s 
(A| TELEPHONES G10-270-4d78 

55 



(88) t$fSH*l 0-1 74 590 

SB#*f 1 5 6 2 1 6 

.<B> TELEFAX: 610-270-5090 
(C) TELEX: 

(2) INFORMATION FOR SBQ ID HO:l: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH i 256 amino acids 

- (B) TYPE: amino add 

(C) STR&NDEDNBSS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPH; protein 

m * 

* 

(xi> SEQUENCE DESCRIPTION: SEQ ID NDrl: 



Met Leu Asn Leu Glu Aan Lys Thr Tyr Val lie Met Gly lie Ala Asn 

3 5 10 15 

Lys Arg Ser He Ala Phe Gly Val Ala Lys Vol Leu Asp Gin Leu Gly 

10 25 30 

Ala Lye Leu Val Phe Thr Tyr Arg Lye Glu Arg Sex Arg Lys Glu Leu 

35 40 45 _ 

Glu Lys Leu Leu Glu Gin Leu Asn Gin Pro Glu Ala His Leu Tyr Gin 

50 55 60 

lie Asp Val GCLn Ser Asp Glu Glu Val He Asn Gly Phe Glu Gin He 
65 70 75 80 

Gly Lys Asp Val Gly Asn He Asp Gly Val Tyr His Ser He Ala Phe 

85 90 95 

Ala Asn Met Glu Asp Leu Arg Oly Arg Phe Ser Glu Thr Ser Arg Glu 

100 105 110 

Gly Phe Leu Leu Ala Gin Asp He ser Ser Tyr ser Leu Thr lie Val 

115 120 123 

Ala His Glu Ala Lys Lys Leu Met Pro Glu Oly Gly Ser He Vol Ala 

130 135 140 

Thr Thr Tyr Leu Gly Gly Glu Phe Ala Val Gin Asn Tyr Asn Val Vet 
145 150 .153 160 

Gly Val Ala Lys Ala Ser Leu Glu Ala Asn Val Lys Tyr Leu Ala Leu 

165 170 175 

Asp Leu Gly Pro Asp Asn lie Arg Val Asn Ala He Ser Ala Gly Pro 

180 185 190 

He Arg Thr Leu Ser Ala Lys Gly Val Gly Gly Phe Asn Thr He Leu 

195 200 205 

Lys Glu He Glu Glu Arg Ala Pro Leu Lye Arg Aen Val Asp Gin Vol 
210 . . 215 220 
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Glu Val Gly Lye Thr Ala Ala Tyr Leu Leu Ser Asp Leu S6r Ser Gly 
225 230 235 240 

Val Thr Oly Glu Asn He His Val Asp Ser Gly Phe His Ala lie Lys 

245 250 255 

(2) INFORMATION FOR SEQ ID HQ:2: 

(1) SEQUENCE CHARACTERISTICS* 

(A) LENGTH: 771 base pairs 

(B) TYPE: nucleic acid . 

(C ) STRANDEDNESS : double 

(0) TOPOLOGY* linear 

(ii) MOLECULE TYPE: Genomic DNA 

Cxi) SEQUENCE DESCRIPTION : SEQ ID NO*2: 



ATGTTAAAXC 


TTGAAAACAA AXCA3CATCTC 


ATCATGGGAA 


TCGCTAATAA GCGTAGTATT 


60 


OCTTTTGGTG 


TCGCTAAACT TTTAGATCAA 


TTAGGTGCTA AATTAGTATT TAGTTACCGT 


120 


AAAQAACGTA GCCGTAAAGA GCTTGAAAAA 


TTATTAGAAC 


AATTAAATCA ACCAGAAGCG 


180 


CACTTATATC 


AAATTCATOT TCAAAGCGAT 


GAAGAGGTTA 


TTAATOGTTT TQAGCAAATT 


240 


GOTAAAGATO 


TTGGCAATAT TGATGGTGTA 


TATC ATTCAA 

* 


TCGCATTTGC TAATATGGAA 


300 


GACTTACGCG 


GACGCTTTTC TGAAACTTCA 


OGTCAAGGCT 


TCinWTAGC TCAAGACATT 


360 


AGfcTCTTACT CATTAACAAT TGTGGCTCAT 


GAAGCTAAAA 


AATTAATGCC AGAAGGTGGT 


420 


AGCATTGTTO 


CAACAACAT7A TTTAGGTGGC 


GAATTCGCAG 


TTCAAAATTA TAATCTGATG 


480 


GGTGTTGCTA 


AAGCG AGCTT AGAAGCAAAT 


GT'CAAATAOT 


TAGCAXTAGA CTTAGGTCCT 


540 


GATAATATTC 


GCGTTAATGC AATTTCAGCT 


GGTCCAATCC 


GTACATTAAG TGCAAAAGQT ' 


600 


GTOQGTGGTT 


TCAATACAAT TCTTAAAQAA 


ATCGAAGAGC 


GTGCACCTTT AAAACGTAAC 


660 


GTTGATCAAO 


TAGAAGTAGG TAAAACAGCG 


GCTTACTTRT 


TAAGTGACTT ATCAAGTGGC 


720 


GTTACAGGTG 


AAAATATTCA TGTAGATAGC 


GGATTCCACG 


CAATTAAATA A 


771 
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What is claimed is: 

1. An isolated polynucleotide comprising a member selected from the group 
conasting of: 

(a) a polynucleotide having at least a 70% identity to a polynucleotide encoding a 
S polypeptide comprising 1 to 256 of SEQ E> N02; 

(b) a polynucleotide which is conyfcrnaitary to the polynucleotide of (a); and 

(c) a polynucleotide comprising at least 15 bases of the polynucleotide of (a) or (b). 

2. Trte polynucleotide of Claim 1 wbeiein the polynudcotidc is DMA, 

3. The polynucleotide of Claim 1 wherein the polynucleotide is RNA- 

10 4. The polynucleotide of Claim 2 comprising nucleotide 1 to 771 set forth In 

SEQ ID NO* 1. 

5. The polynucleotide of Claim 2 comprising nucleotide encoring die amino 
acid sequence set forth in SEQ ID NCfcZ 

6l The polynucleotide of Claim 2 which encodes a polypeptide comprising 
15 amino add 1 to 256 of SEQ ID NQ2- 

7. An isolated polynuckotide comprising a member selected from the group 



(a) a polynucleotide having at least a 70% Identity to a polynucleotide encoding 
the same mature polypeptide expressed by the cDNA contained in NdMB Deposit Ko.40771; 

■ 

20 (b) a polynucleotide complementary to the polynucleotide of (a); and 

(c) a polynucleotide cornprking at least 15 bases of the polynucleotide of (a) or 

8. A vector comprising the DNA of Claim 2. 

9. A host cell oornpristng the vector of GLaira 8. 

25 10. A process for producing a polypeptide comprising: expressing from the host 

cell of Claim 9 a polypeptide encoded by said DNA. 

1 1. A process for producing a cell which expresses a polypeptide comprising 
transforming or transfecting the cell with the vector of Claim 8 such that the eel) expresses the 
polypeptide encoded by the cDMA contained in the vector. 
30 12. A polypeptide comprising an amino acid sequence which is at least 10% 

identical to amino acid I to 256 of SEQ ID NO Q~ 

13. A polypeptide comprising an animo acid sequence as set forth in SEQ ID 

NOrZ 

16. Ad antibody against the polypeptide of Claim 1Z 
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17. ■ An antagonist which inhibits the activity of the polypeptide of CI aim 12. 

18. A method for the nrmrnrat of an individual having need of FAB I 
comprising: administering to the individual a therapeutically effective amount of the 
polypeptide of Claim 12. 

5 19. The method of Claim 17 wherein said therapeutically effective amount of the 

polypeptide is administered by providing to the individual DNA encoding said polypeptide and 
expressing said polypeptide In viva 

20. A method for the treatment of an individual having need to inhibit FAB I 
polypeptide comprising: administering to the individual a therapeutically effective amount of 

10 the antagonist of Claim 16. 

♦ 

21. A process for Diagnosing a disease related to expression of the polypeptide of 
Claim 12 comprising: 

■ 

detouiiuing a nucleic acid sequence encoding said polypeptide; 

22. A diagnostic process cevnprising: 

15 analyzing for the presence of the polypeptide of Claim 12 in a sample derived from a 

host 

i 

23. A method for identifying compounds which bind to and inhibit an activity of 
tbe polypeptide of Claim 12 comprising: 

contacting a cell expressing on the surface thereof a binding for the polypeptide, said 
20 binding being associated with a second component capable of providing a detectable signal in 
response to the buxfing of a compound to said binding, with a compound to be screened under 
conditions to permit binding to the binding; and 

detemiming whether the compound binds to and activates or inhibits the binding by 
detecting the presence or absence of a signal generated from the interaction of the compound 
25 whhtbebuxfin & 

24. A method for inducing an immunological response in a mammal which 
comprises inoculating the mammal with FAB I, or a fragment or variant thereof, adequate 
to produce antibody to protect said animal from infection by a staphylococcus. 

25. A method of inducing immunological response in a mammal which 
30 comprises, through gene therapy, delivering gene encoding FAB I fragment or a variant 

thereof, for expressing FAB I; or a fragment or a variant thereof in vivo in order to induce 
an immunological response to produce antibody to protect said animal from disease. 

26. An immunological composition which, when introduced into a mammalian 
host, ioduces an immunological response in that mammal to a given FAB I polynucleotide 
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or protein coded therefrom, wherein the composition comprises a recombinant . FAB I 
polynucleotide or protein coded therefrom comprising DNA which codes for and 

• * * 

expresses an antigen of said FAB I polynucleotide or protein coded therefrom. 
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ABSTRACT OF THE DISCLOSURE 
Prokayrotic FAB I polypeptide* and DNA (RNA) encoding such FAB I and a 
procedure fir producing such polypeptides by recombinant technkjtra b cfisctascd. Also 
dbdosed are methods for utiSxing such PAB I for the trca troc nt of infection, such as bacterial 
. infection. Antagonists against such FAB I and their use as a therapeutic to treat Vnfectiom, 
such asstapfyfecoccal mfecrkwK are also dtsclosed. Also disclosed are diagnostic assays for 
detecting diseases related totfac pic^cax <rfFAB I nucldc aad s eo uea p cs andttepotypq>fldeslii 
a host Also disclosed am diagnostic assays for detecting polynucleotides encoding FAB I and 
for detecting the polypeptide in a host 



